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PREFACE 


In light of the rapid changes characterizing the Canadian energy scene, the National Energy Board held a 
public inquiry on the supply of oil, natural gas and other forms of energy in relation to the domestic demand 
for all forms of energy and the supply/demand balances for hydrocarbons and electricity. This inquiry started 
in November 1980 and concluded in February 1981. 

The National Energy Board gratefully acknowledges the contributions of Submittors. In addition to material 
presented to the inquiry, many Submittors applied their specialized knowledge to respond to specific requests 
for information from the Board enabling a more complete national energy picture to be compiled. 

This report is issued under the authority of the National Energy Board Act. The Board believes that the 
national interest is well served by the public hearing process and hopes that the information contained in this 
report will assist the many parties concerned with Canada’s energy future. 


5 June 1981 
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Presiding Member 


J.R. Jenkins 
Member 


R.B. Horner 
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Those areas of Canada which have a potential for but no history of pro- 
duction. These include the Mackenzie Delta-Beaufort Sea area, the Arctic 
Islands and the offshore areas. 


When a fuel is burned, the amount of useful output energy, expressed as a 
percentage of the theoretical input energy content of the fuel. Fuel effi- 
ciency for a heating fuel is less than 100 per cent to the extent that heated 
air is used in combustion and to the extent that exhaust venting is neces- 
sary. In other applications fuel efficiencies are less than 100 percent partly 
because of waste heat generation. 


A unit measuring the extent to which the outdoor mean daily dry-bulb 
temperature (average of maximum and minimum) falls below 18° Celsius. 
One degree-day is counted for each degree of deficiency below the 
assumed base temperature of 18° Celsius for each calender day on which 
such deficiency occurs. (On the Fahrenheit scale, the assumed reference 
temperature is 65°F.). 


A term loosely applied to crude oils with a low API gravily. Appendix J lists 
the crude streams which are included in the National Energy Board’s defi- 
nition of the heavy crude category. 


In this report the term heavy fuel oil is used to include bunker fuel oils 
which are No. 5 and No. 6 fuel oils and also industrial fuel oil which is No. 
4 fuel oil. 


Fuel consisting of bark, shavings, sawdust and low grade lumber and lum- 
ber rejects from the operation of pulp mills, sawmills and plywood mills. 


Conversion of the energy of falling water to electric energy. 
The process of drilling additional wells within the defined limits of a pro- 
ducing field. 


With reference to oil sands deposits, the use of techniques to recover bitu- 
men without the necessity of mining the sands. 


A generalization for the ‘going price’ of crude oil in the world markets. 
A term applied to crude oils with a high API gravity. Generally, the light 
crude oil category includes all crude oil and equivalent hydrocarbons not 


included in the definition of heavy crude oil. 


As used in this report, the term refers to the hydrocarbons propane and 
butanes, or combinations thereof. 
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Marketable Natural 
Gas 


Middle Distillates 


Millidarcy 


Miscibie Flooding 


Natural Gas Liquids 


Netback 


Non-Associated Gas 


Oil Sands 


Peaking Capacity 


Pentanes Plus 


Permeability 


Power and/or 
Energy 
—Firm 


—Interruptible 


Natural gas which is available to a transmission line after removal of cer- 
tain hydrocarbons and non-hydrocarbon compounds present in the raw 
natural gas and which meets specifications for use as a domestic, com- 
mercial, or industrial fuel. Marketable natural gas excludes field and plant 
fuel and losses, excepting those related to downstream reprocessing 
plants. 


The range of refined petroleum products which includes kerosene, stove 
oil, diesel fuel, and light fuel oil. 


See ‘Permeability’ 


An enhanced recovery process in which fluid, capable of dissolving in the 
oil it contacts, is injected into a reservoir to form a single liquid that can 
move through the reservoir to a producing well more easily than the origi- 
nal crude oil. 


Natural gas liquids are those hydrocarbon components recovered from 
raw natural gas as liquids by processing through extraction plants or 
recovered from field separators, scrubbers, or other gathering facilities. 
These liquids include the hydrocarbon components ethane, propane, 
butanes, and pentanes plus or a combination thereof. 


The revenue available to the producer to pay the supply cost, that is, total 
revenue less payments to governments. 


Natural gas not in contact with crude oil in the reservoir or natural gas in 
contact with crude oil where the volume of oil is small and where produc- 
tion of such gas does not significantly affect the crude oil recovery. 


Deposits of sand and other rock aggregate which contain bitumen. As 
used in this report, includes Athabasca, Buffalo Head Hills, Cold Lake, 
Peace River, and Wabasca deposits. See also ‘Bitumen’. 


Electricity generating equipment which is operated to supply peaks in 
demand of the power system (usually low capital and high operating cost). 


A volatile hydrocarbon liquid composed primarily of pentanes and heavier 
hydrocarbons. Generally, a by-product obtained from the production and 
processing of natural gas. 


Permeability is a property of a porous medium and is a measure of the 
capacity of the medium to transmit fluids. (common unit of measurement 
is the millidarcy) 


Means electric power and/or energy intended to be available at all times 
in accordance with an agreement. 


Means electric power and/or energy that may be interrupted at the sup- 
plier’s discretion. 


Productive 
Capacity: 


Pulping Liquor 
(also known as 
waste liquor or 
black liquor ) 


Rate of Take 


Raw Natural Gas 


Recovery 
—Primary Recovery 


—Secondary 
Recovery 


—Tertiary 


Recovery 


—Enhanced 
Recovery 


Refinery-Gate Price 


Remaining Estab- 
lished Reserves 


Reserves Additions 


The estimated average daily ability to produce that could be achieved, 
unrestricted by demand, but restricted by reservoir performance, well den- 
sity and well capacity, oil sands mining capacity, field processing and 
pipeline capacity. 


A substance primarily made up of lignin, a substance found in wood, and 
is a by-product of the manufacture of chemical pulp. It can be burned in a 
boiler to produce steam or electricity. 


The average daily rate of production of natural gas related to the volume 
of initial established reserves assigned to the reservoir or reservoirs from 
which that production is obtained. For example 1:7300 means one stand- 
ard cubic metre per day of production for each block of 7 300 cubic 
metres of initial established reserves. 


The lighter hydrocarbons and associated non-hydrocarbon substances 
occurring naturally in an underground reservoir, which, under atmospheric 
conditions, is essentially a gas, but which may contain liquids. 


The volume of crude oil and natural gas recoverable by natural depletion 
processes only. 


The incremental volume of crude oil and natural gas recoverable by con- 
ventional waterflooding, pressure maintenance or cycling. 


The incremental volume of crude oil and natural gas recoverable by a pro- 
cess after or in lieu of conventional waterflooding, pressure maintenance 
or cycling. A tertiary recovery process may be implemented without a 
preceding secondary recovery scheme. 


A general term for the incremental volume of crude oil and natural gas 
recoverable over the volume recoverable by natural depletion processes 
only. Enhanced recovery is the sum of secondary and tertiary recovery. 


The delivered price of crude oil to a refinery, including all transportation 
charges to that point. 


See ‘Established Reserves’ 


Incremental changes to established reserves resulting from the discovery 
of new pools and reserves appreciation. 
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Reserves Apprecia- 


tion 


Reserve 
(electricity ) 


Shut-in Capacity 


Solar Active 


Solar Passive 


Solution Gas 


Solvent Flooding 


Straddle Plant 


Supply Capability 


Supply Cost 


Supply Tracking 


Synthetic Crude Oil 


Synthetic Natural 
Gas 


Thermal Generation 


Incremental change in established reserves resulting from extensions to 
existing pools and/or revisions to previous reserves estimate and/or by 
the application of improved recovery methods. 


The capacity margin between peak load and rated capacity. ‘Planned’ 
reserve is the provision for scheduled outages, unanticipated demand, and 
the provision for probability of unplanned outages — usually 10-25 per 
cent of peak load. ‘Surplus’ in this report refers to capacity in excess of 
the peak load plus planned reserve. 


The unused production capability of currently producing oil and gas wells 
plus the total production capability of all shut-in oil and gas wells whether 
or not they are connected to surface gathering and producing facilities. 


System uses solar radiation as the energy source and transfers heat by 
using pumps, fans, or other mechanical devices. 


System collects solar radiation directly for space heating, water heating or 
other similar purposes without using mechanical devices. 


Natural gas which is in solution with crude oil in the reservoir at original 
reservoir conditions and which is normally produced with the crude oil. 


See ‘Miscible Flooding’ 


A natural gas processing plant in which gas is further processed, subse- 
quent to field processing, to remove additional NGL. Generally, the plant 
is located on a main transmission system and is said to ‘straddle’ the pipe- 
line; also known as a reprocessing plant. 


The deliverability that could be achieved from a gas reservoir or group of 
reservoirs when restricted only by reservoir performance, well density and 
well capacity, field processing capacity, and contract rates. 


The sum of capital costs and operating costs per unit of production, allow- 
ing for a return on producer’s investment. 


A supply forecasting procedure utilized during a period when supply capa- 
bility exceeds demand, whereby deliverability is restricted to (or ‘tracks‘) 
that demand until such time as supply capability falls below the demand 
level. 


Crude oil produced through treatment of bitumen in upgrading facilities 
designed to decrease its viscosity and sulphur content. See also 
‘Bitumen’. 


Synthetic or substitute natural gas made synthetically from petroleum liq- 
uids or coal. 


Energy conversion in which fuel is consumed to generate heat energy 
which is then converted to electric energy. Conventionally, the fuel may be 
coal (coal-fired), oil (oil-fired), gas (gas-fired), or uranium (nuclear). 


Thermal Processes 


Toronto Reference 
Price 

( Toronto City 
Gate ) 
Transmission 


Ultimate Potential 


Waterflooding 


Wellhead 


World Price 


Tertiary recovery processes in which heat is added to the reservoir. Two 
principal thermal processes are steam flooding and in situ combustion. In 
steam flooding, steam is injected into the reservoir. In situ combustion 
involves ignition of oil in the reservoir and burning a portion of the oil in 
place to generate heat. 


The price of Alberta gas delivered at Toronto, determined as an energy 
equivalent value of the price of crude oil at Toronto, in accordance with 
Federal-Alberta gas-pricing agreements. 


The movement or transfer of electricity from one point to another in a 
power system. 


An estimate of the initial established reserves which will have become 
developed in an area by the time all exploratory and development activity 
has ceased, having regard for the geological prospects of the area and 
anticipated technology and economic conditions. Ultimate potential 
includes cumulative production, remaining established reserves and future 
additions through extensions and revisions to existing pools and the dis- 
covery of new pools. 


The process of injecting water into a reservoir for the purpose of displac- 
ing oil towards a production well. 


Specifically, the equipment placed on top of a well at the surface to main- 
tain control of the well. More generally, it is used to specify a delivery point 
in the production system (e.g., the wellhead price). 


See ‘International Price of Crude Oil’. 
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CHAPTER 1 
INTRODUCTION 


1.1. Background 


In the late 1960s the National Energy Board undertook a study 
of energy supply and demand in Canada. The report, issued in 
1969, covered all forms of energy in Canada and the probable 
sources of supply for serving both indigenous and export 
demand for Canadian energy. The primary reason for this under- 
taking was to identify developing energy trends in Canada. 


Since then the Board has undertaken periodic examinations of 
the supply and demand for Canadian hydrocarbons. Each of 
these reviews, however, has dealt separately with either natural 
gas or crude oil and equivalent. 


In 1972 the Board conducted an internal review of the potential 
limitations of Canadian petroleum to continue to supply both the 
domestic and the export markets as these were expected to 
develop in the future. On the recommendation of the Board the 
government introduced export controls on crude oil early in 
1973 and stated that the problem was of sufficient magnitude to 
warrant a public hearing by the Board. The Board held a public 
hearing and released its report in October 1974 in which it pub- 
lished a single forecast for oil. The Board adopted a protection 
procedure designed to limit exports when ten years of future 
Canadian requirements for indigenous crude oil and equivalent 
feedstocks could not be assured from Canadian resources. 


A second oil report, published in September 1975, recom- 
mended a further reduction in the allowable export volumes in 
view of the growing possibility of supply difficulties facing 
Canadian oil users. 


A third oil report published in February 1977 used a different 
approach in that forecasts of requirements for indigenous feed- 
stocks were dealt with within a total primary energy demand 
framework. In addition, requirements for light and heavy crude 
oil were treated separately. Consideration of various scenarios 
led the Board to envisage that indigenous crude supply during 
the 1980s might prove insufficient to meet the needs of refiner- 
ies west of the Ottawa Valley. 


A fourth report was initiated at the request of the government to 
examine whether additional oil importing capability would be 
required. This report, published in September 1978, concluded 
that no additional facilities would be required through 1995 
because of an anticipated lower growth in demand as well as an 
improved supply forecast, particularly in oil sands development. 


In 1974-75 the Board conducted the first of its public hearings 
on Canadian natural gas supply and requirements not directly 
associated with an export application. As with the first two oil 
reports, the forecast demand for natural gas was not integrated 
with estimates of the total demand for primary energy, although 
several demand scenarios were developed to underscore the 
high degree of uncertainty, especially in regard to prices and 


“) Board reports are listed under Reference Reports. 


conservation programs which were being initiated as a result of 
the 1973 oil embargo. The evidence indicated that Canadian 
demand for natural gas plus existing export commitments was 
expected to exceed the supply available from conventional 
areas and that other major new sources of natural gas supply 
would be necessary by the mid 1980s. The Board concluded 
that more weight should be given to deliverability as distinct 
from reserves and that higher field prices would induce greater 
supply. A new approach to licensing of natural gas exports plac- 
ing more emphasis on deliverability would be required to ensure 
that Canadian requirements were being met on a continuing 
basis. In addition, the complexities and uncertainties related to 
frontier gas would require the Board to maintain some flexibility 
when considering applications for export licences. 


A second inquiry was held in 1978-1979. The purpose was not 
only to examine Canadian natural gas supply/demand in the 
view Of possible applications for licences to export natural gas 
but also to review the Board’s procedures for calculating sur- 
plus. As a result of this hearing, the Board concluded that the 
determination of natural gas surplus should be made using three 
tests: namely, a Current Deliverability Test, a Current Reserves 
Test, and a Future Deliverability Test. All three tests would have 
to be met before the Board would declare a surplus to exist. 


1.2 1980 All Energy Inquiry 


In early 1980 the Board concluded that changing circumstances 
warranted a comprehensive appraisal of the energy outlook. 
Such an appraisal would deal in detail with all energy forms to 
the end of the century using a common set of assumptions. It 
would cover the supply of oil, natural gas and other forms of 
energy in relation to the domestic demand for all forms of 
energy and the supply/demand balances for hydrocarbons and 
electricity. The intent was to determine the extent to which total 
Canadian energy demand could be met by indigenous supplies 
over the period to the year 2000 after providing for authorized 
exports. It was not the purpose of this inquiry to dispose of any 
specific application which was before the Board or which might 
come before the Board in the near future. 


By its Hearing Order EHR-1-80 dated 17 April 1980 shown in 
Appendix A, the Board announced that a public inquiry would 
be held in the last quarter of 1980 in major Canadian cities. 
After the hearing order had been released, and prior to the com- 
mencement of the hearing, the Federal government announced 
its National Energy Program (NEP). The Board then decided to 
offer the opportunity to Submittors to provide supplemental 
submissions on the probable impact the program might have on 
their forecasts. 


In response to the Board’s order, 96 submissions were received. 
Eight provinces were represented as were the petroleum indus- 


try, electric power utilities, coal and petroleum industry associa- 
tions and several segments of Canadian society. Some Submit- 
tors amended the material previously filed while others 
responded only in a qualitative manner on the expected impacts 
of the NEP on their forecasts. Viva voce evidence was also pre- 
sented to the Board by many Submittors. 


1.3. Uncertainties in Forecasting 


For a number of years the Board has adopted the approach in 
forecasting energy supply and demand to provide several fore- 
cast cases, often providing three cases for supply and demand. 
In this way, in effect, the Board has used a range of forecasts. In 
addition, each of the Board’s reports represents an update of its 
forecasts contained in previous reports. It is by these proce- 
dures that the Board has attempted to resolve the problem of 
uncertainty in its forecasting. 


To develop alternative forecasts, the Board varies the underlying 
assumptions related to the main parameters of supply and 
demand. For supply they are: estimates of rates of discovery 
and ultimate potential, netbacks available to industry, operating 
and capital costs, and technological progress. For energy 
demand, the Board varies assumptions related to demography, 
the level of economic activity and energy prices. 


At the present time, the need to use forecast ranges rather than 
single point forecasts is even more compelling than previously. 


The NEP, which may be characterized as a structural policy, has 
introduced new and important policy thrusts which will require 
an adaptation on behalf of industry. The NEP states that the 
centerpiece of the program is a drive to reduce oil consumption. 
In addition, it sets objectives to increase Canadian ownership 
and control to at least 50 percent of the industry. Also, the pro- 
gram intends to encourage industry to explore and develop on 
Canada Lands, i.e., in the frontier. Furthermore, significant 
measures are proposed to provide a more equitable sharing of 
petroleum revenues between the provincial and federal govern- 
ments and industry. 


The means, modalities and administrative arrangements to fulfill 
these objectives, and more particularly the pricing and taxation 
elements, will take time to settle and consequently the forecast- 
ing horizon is now more clouded than usual. 


As a consequence, in the present circumstances, the Board has 
developed more cases for supply and demand than previously. 


For oil supply, the Board has forecast a base case, a modified 
base case, a high case and a low case. The base case illustrates 
the assumption that the measures proposed in the NEP would 
be applied without compromise. The modified base case 
assumes that an agreement is realized by the federal and pro- 
vincial governments on pricing and taxation in such a way that 
netbacks to industry are adequate to assure a higher oil supply 
than in the base case. The high and low cases are the Board’s 
estimates of the upper and lower limits to its forecasts. 


A number of Submittors expressed concern about lack of 
agreement and its effect on Canada’s oil supply and the possi- 
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ble adverse macroeconomic consequences, particularly on the 
balance of payments. These aspects of uncertainty are briefly 
dealt with in Appendix D. 


For forecasting energy demand the Board has developed a low 
case, a middle case, an intermediate case and a high case 
based on assumptions regarding energy prices and economic 
growth. The Board is also aware that accurate forecasts are 
particularly difficult and uncertain when rapid energy substitu- 
tion is expected to take place. It may be easy to foresee that 
energy substitutions, such as natural gas for oil as proposed by 
the NEP, will take place, but it is difficult to forecast the precise 
timing and extent of substitution. 


Chiat Vem 2 
SUMMARY AND CONCLUSIONS 


2.1 Demand for Energy 


The Board's forecast of total energy demand in the various sec- 
tors and regions is linked to selected economic and population 
indicators and to energy prices, over the period 1980-2000. The 
fuel selection process is analysed separately by estimating 
future market shares. 


As in the past, in addition to preparing a middle demand case, 
the Board also developed alternative cases to provide some 
perspective on the sensitivity of the energy demand forecast to 
variances in the major underlying assumptions on energy prices 
and economic growth. 


The middle demand case assumes the most probable base case 
economic growth forecast and NEP prices for oil and natural 
gas. The intermediate demand case incorporates a less prob- 
able higher economic growth and the same prices as in the mid- 
dle demand case. 


The low and high demand cases use different price assumptions 
compared with the previous two cases. The low demand case 
uses 30 percent higher real energy prices, this price change 
being phased in over a period of five years (1981-85) and the 
base case economic growth forecast. The high demand case 
uses 30 percent lower real energy prices, phased in over five 
years and the higher economic growth forecast. 


The demand cases and the changes in the basic assumptions 
are summarized in Table 2-1. 


Table 2-1 


NEB ENERGY DEMAND CASES 


Economic Energy Price 
Demand Case Activity Forecast 
High High Low 
Intermediate High Middle 
Middle Base Middle 
Low Base High 


For the most part in this report the Board’s middle demand case 
forecast is used. The high and low cases are used along with the 
middle case, principally in relation to oil, gas and electricity bal- 
ances. The intermediate demand case, showing an energy 
demand between the middle and high cases, is only to illustrate 
the increase in energy demand resulting from high economic 
growth. 


It should be noted that the high and low cases show that 
demand could be as much as 15 percent higher or six percent 
lower than the middle case in 1990. However, in what follows in 
this summary, all further references to demand estimates are to 
the Board’s middle case. 


The Board’s base case macroeconomic forecast underlies the 
middle demand case. For the 1980s, the Board's forecast is that 
growth in real Gross National Expenditure (GNE) averages 3.1 
percent per year while inflation, as measured by the Consumer 
Price Index (CPI), averages a rate of 8.1 percent per year driven 
by higher domestic energy prices. This modest economic 
performance prevents the unemployment rate from declining 
substantially throughout the decade, and it averages 7.2 per- 
cent. In the 1990s, real economic growth accelerates somewhat 
to an annual average rate of 3.4 percent. This, combined with 
slower labour force growth, causes the unemployment rate to 
decline, averaging some 6.1 percent over the decade. 


The investment sector provides the bright spot of this forecast, 
both in the medium and longer term. Led by fixed private non- 
residential investment, particularly in energy-related projects 
during the 1980s, the investment sector constitutes the main 
engine of real growth in the next two decades. Investment as a 
share of GNE increases steadily throughout the forecast hori- 
zon, with most of the increase taking place in the 1980s. 


The Board forecasts an annual rate of growth in population 
which declines gradually over the forecast period, from an aver- 
age annual rate of 1.1 percent during the 1980s to an average 
rate of 0.9 percent during the 1990s. By the year 2000, the 
resultant population is 29 million persons. 


For its middle demand case, the Board based its domestic 
crude oil and natural gas price assumptions on the provisions 
contained in the NEP. For later years of the forecast period 
judgement was exercised, since the NEP did not include a pro- 
jection of crude oil and natural gas prices to the year 2000. 


As a result of these price assumptions, the Toronto city-gate 
price of natural gas relative to the Toronto refinery-gate price of 
crude oil declines from approximately 80 percent to 65 percent 
by 1984. After 1984, the price of gas relative to oil begins to 
increase, reaching 74 percent by 1990, and 80 percent by the 
year 2000. 


The forecast of electricity prices to 1984 is based on utility 
announcements and developed separately for each province. 
After 1984, electricity prices in each province are assumed to 
remain constant in real terms. 


Based on the abuve price assumptions, the difference between 
electricity and fossil fuel prices narrows and in the 1990s elec- 
tricity is forecast to become the least cost alternative in the resi- 
dential sector in most regions. 


The Board forecasts total primary energy demand in Canada to 
increase from 10°4 exajoules in 1980, to 12.9 exajoules by 
1990, and to 16.2 exajoules by the year 2000, an overall growth 
rate of 2.3 percent per year. Primary energy demand is summa- 
rized in Table 2-2. 


Table 2-2 


PRIMARY ENERGY DEMAND - CANADA 
NEB Middle Demand Case Forecast 


Petajoules AV. Annual Increase - % 
1980 1985 1990 1995 2000 1980-1990 1990-2000 1980-2000 

Natural Gas” 1 820 2 425 2799 3 090 3 545 4.4 2.4 3.4 
Crude Oil’ 4 068 3 894 oom 3 904 4251 —0.8 1.2 O72 
LPG® 28 39 93 141 150 12.0 4.9 8.8 
Hog Fuel & Pulping Liquor 318 38 1 448 507 568 5 Hs 2.4 2.9 
Other Renewables 8 10 87 164 267 27.0 11.9 19.2 
Coal? 1018 1144 1 336 ral 2051 2.8 4.4 3.6 
Hydro & Nuclear‘) 3 096 3 896 4 338 4573 5 343 3.4 2.1 2.8 

Total Primary Energy 10356 11789 42.858 14.090" “167175 Cie 2.3 23 


(1) including ethane 

(2) including refinery LPG 

(3) gas plant LPG only 

(4) does not necessarily add up due to rounding. 


(5) hydro, nuclear and 74 percent of the coal (in 1990) is used for electricity generation. 


The present forecast of primary energy demand is approxi- 
mately one percent lower in 1990, and seven percent lower in 
year 2000, than the forecast that was shown in the November 
1979 Reasons for Decision. This lower forecast is generally in 
line with the evidence presented at this inquiry. It is also the 
result of a lower forecast of economic activity and of higher 
domestic energy prices after the mid- 1980s than those forecast 
for the November Reasons for Decision. 


The most important change from the November 1979 Reasons 
for Decision forecast is in the demand for petroleum products 
and natural gas, mainly as the result of the expected impact of 
the provisions contained in the NEP. 


The present forecast of demand for petroleum products is 17 
percent lower in 1990, and 18 percent lower in the year 2000, 
than the November 1979 forecast. The forecast of demand for 
natural gas, however, is 6.5 percent higher in 1990 and 3.7 per- 
cent higher in 2000. 


In the present forecast, the share of crude oil in total primary 
energy demand declines from 39 percent in 1980, to 29 percent 
by 1990, and to 26 percent by the year 2000. The share of gas 
increases from 18 percent in 1980, to 22 percent in 1990, main- 
taining its share thereafter. 


The demand for selected petroleum products is shown in Table 
2-3. 


The demand for motor gasoline, the largest single oil product 
category in 1980, is forecast to decline somewhat at the annual 
rate of one percent up to 1990, and 0.8 percent between 1990 
and 2000. This represents a drop in annual demand of some 17 
percent by the year 2000, below present demand. Forecast 
consumer response to gasoline prices and a switching to diesel 
cause this pattern. The Board also forecasts some conversion in 
the road transportation sector from motor gasoline to propane, 
mainly in government and large commercial fleets. The number 
of propane fuelled vehicles is expected to increase from approx- 
imately 8 800 in 1980, to some 145 000 by the year 2000. 


Table 2-3 


DEMAND FOR SELECTED PETROLEUM PRODUCTS - CANADA 
NEB Middle Demand Case Forecast 


Petajoules Av. Annual Increase - % 
1980 1985 1990 1995 2000 1980-1990 1990-2000 1980-2000 
Motor Gasoline 19341 1 280 12a 1150 teins —1.0 —0.8 —0.9 
Aviation Fuels ifs 206 ZOD 269 332 3.0 SS: 6)40. 
Light Fuel Oil & Kerosene 607 445 Sule 245 216 -6.3 —3.7 —5.0 
Diesel Fuel 581 709 873 1031 1214 4.2 3.4 3.8 
Heavy Fuel Oil 626 433 261 254 227 —8.4 —1.4 —-4.9 
Petrochemical Feedstocks 156 2128 Pon 264 389 O15 bis 4.7 
Other Products” 522 544 574 622 685 In) 1.8 1.4 
Total 4 008 3 830 3 691 3 835 4178 —0.8 LZ: 0.2 


‘) Excludes refinery LPG but includes industry own use and losses of all petroleum products. 


Rapid declines in demand for light and heavy fuel oils are fore- 
cast, particularly in the period to 1990, in the range of six to 
nine percent per year. 


The Board expects the market share of light plus heavy fuel oils 
in the combined residential, commercial and industrial markets 
to decline from 24 percent in 1980, to nine percent by 1990, 
and to five percent by the year 2000. The forecast indicates that 
the NEP off-oil policy target for light and heavy fuel oils could be 
met in aggregate by 1990, although not in every sector for every 
province. 


The projected sharp decline in domestic heavy fuel oil demand 
as a result of natural gas penetration is based on the assump- 
tion that surplus heavy fuel oil would be upgraded or exported 
so that it would not compete with natural gas in the domestic 
market at depressed prices. 


In contrast to the foregoing, demand for diesel and aviation fuels 
and other products including petrochemical feedstocks are 
expected to increase at annual rates in the three to four percent 
range throughout the period to 2000. 


Based on the evidence, the Board forecasts an increase of 65 
petajoules per year in petrochemical demand for oil between 
1980 and 1990. A further 168 petajoules per year of oil for 
petrochemicals are included after 1990. 


The total demand for all petroleum products is forecast to 
decline at 0.8 percent per year up to 1990, but to increase at 
about 1.2 percent per year between 1990 and 2000. This 
results in an annual demand which in absolute terms is some 
four percent higher by 2000 than in 1980. As summarized, 
gasoline demand declines gradually over the period, but the sig- 
nificant declines in light and heavy fuel oils are offset in the 
1990s by growth in aviation fuels, diesel, and other products. 


Natural gas demand is projected to increase at some 3.4 per- 
/ cent per year, and by 1982, gas is forecast to be sold in Eastern 
Québec. Also, for purposes of this forecast, gas has been 
assumed to be available on Vancouver Island and in the Mari- 
times by 1983. New demand is expected to occur in all market 
sectors with the emphasis on the industrial sector. 


The Board forecasts that the demand for electricity will increase 
from 1224 petajoules in 1980 to 2 285 petajoules in the year 
2000, at an average growth rate of 3.2 percent per year, and 
the primary energy equivalent of the resources devoted to gen- 
eration of electricity is expected to increase to some 44 percent 
of the total primary energy demand by the year 2000. 


The production of energy from nuclear and hydro is forecast to 
increase at an average annual rate of 2.8 percent which is 
slightly lower than that forecast in the November 1979 Reasons 
for Decision. By 1990 this production is lower by one percent 
and by 2000 it is lower by 19 percent. The latter difference, 
however, results mainly from a forecast of increased use of coal 
in electrical generation. 


The Board forecasts the use of coal for electricity generation to 
increase at an average annual rate of some four percent and 
other coal uses to increase at a rate of 1.7 percent. Unlike some 


Submittors who included large quantities of coal for liquefaction, 
synthetic gas and for oil sand and heavy crude oil upgrading 
plants, the Board believes that natural gas supplies will con- 
strain the use of coal for such purposes. 


As a result of higher fossil fuel prices, the Board forecasts 
increased utilization of hog fuel and pulping liquor by the pulp 
and paper industry. Hog fuel and pulping liquor are expected to 
provide 3.5 percent of total primary energy by the year 2000, 
compared to 3.1 percent in 1980. 


The Board expects growing utilization of solar energy, especially 
during the second half of the forecast period. However, even so, 
by the year 2000 solar energy is projected to supply only 
between one and two percent of the Canadian primary energy 
demand. 


The Board recognizes that various energy forms such as 
biomass, other than wood biomass, may begin to contribute 
towards Canada’s energy requirements during the forecast 
period. However, while use of alternative energies is often tech- 
nically feasible, their economic viability is not expected to be 
achieved before the end of the forecast period. 


With respect to hydrogen it must be remembered that it is an 
intermediate energy form produced from primary energy 
resources. The technology has yet to be developed to a suffi- 
cient degree to allow for a full assessment of its potential contri- 
bution. At this time hydrogen is not expected to contribute to 
Canada’s secondary energy requirements during the forecast 
period. 


2.2 Energy Supply 
Hydrocarbon Supply 


Supply forecasts are by nature speculative and subject to widely 
differing opinions, even among experts, because of major uncer- 
tainties concerning geological potential, limitations imposed by 
production and transportation technologies, and forecasts of 
future pricing, regulatory and fiscal policies of governments. As 
in its previous reports, the Board has prepared for each supply 
category a base case forecast. Underlying the base case are the 
most probable estimates of geological potential, gradual 
improvement of known technologies, as well as the pricing and 
fiscal measures of the NEP, as published in October, 1980, and 
current provincial regulations and policies. To illustrate the 
uncertainties surrounding the base case forecast, high and low 
supply cases have been developed taking into account the 
extreme or limiting values for each of the supply assumptions. 


Because discussions related to the provisions and implementa- 
tion of the NEP are ongoing between the federal and provincial 
governments, a modified base case has been prepared for 
crude oil supply. The modified base case shows the supply 
which could occur if a pricing and revenue sharing agreement 
were negotiated by the governments leaving netbacks to inves- 
tors adequate to aggressively develop oil supplies. Such net- 
backs could be achieved by changes to prices, royalties, taxes 
and incentives, or various combinations thereof. 


This summary concentrates on the base case and the modified 
base case. 


Crude Oil and Equivalent 


A comparison of the Board’s current forecasts of productive 
capacity with that contained in its September, 1978 Oil Report 
is shown in Table 2-4. 


Production during 1980 averaging 245 thousand cubic metres 
per day was virtually at capacity. 


It is often useful to group supply from the above sources into 
only two categories based on production, transportation and 
refining similarities. These two categories are light crude oil and 
equivalent and heavy crude oil as shown in Table 2-5. 


The forecasts shown in Tables 2-4 and 2-5 do not include the 
effect of Alberta’s plans to withhold ultimately 28.6 thousand 
cubic metres per day (180 thousand barrels per day) of light 


, 


crude oil supply in the absence of an energy pricing agreement. 
Continuation of such a reduction would reduce available sup- 
plies shown above by some 20. 1‘thousand cubic metres per day 
in 1985, and 13.7 thousand cubic metres per day in 1995. 
Reserves not produced in earlier years would add to supply in 
later years. 


Because of the lead time required to obtain supply from new 
energy projects, the Board believes that productive capacity is 
not significantly variable in the short term. Available domestic oil 
supplies are forecast to decline from current levels at about five 
percent per year until the mid 1980s in both the base case and 
the modified base case. Major opportunities to increase domes- 
tic production are available in the long term from new discover- 
ies, enhanced oil recovery, oil sands and frontier areas. 


Canada’s established conventional crude oil reserves at the end 
of 1980 were 745 million cubic metres, the equivalent of about 
ten years of supply at current production rates. The initial recov- 
erable reserves in known reservoirs were 2 287 million cubic 


Table 2-4 


PRODUCTIVE CAPACITY OF CRUDE OIL AND EQUIVALENT 
(10°m?/d) 


Current Report 


Actual 1978 Report Base Case Mod. Base Case 
1980 1985 1995 1985 1995 1985 1995 
Light Crude Oil 
Established Reserves 179.4 96.4 31.2 96.0 32.0 99:7 33.6 
Additions: 
Discoveries — 20.0 176 tel 23.5 154 23.5 
Enhanced Recovery — 4.0 13.3 3.4 14.6 Sen 7-9 
Heavy Crude Oil 
Established Reserves 33.6 16:5 5.9 17.3 8.6 20.7 7.6 
Additions: 
Discoveries — ES 8.4 50 8.1 5.0 Bal 
Enhanced Recovery — 4.1 18.0 4.6 16.0 5.3 21.3 
Pentanes Plus ioe 1622 7.6 16.6 9.5 16.6 9.5 
Oil Sands 20.3 40.5 120.0 34.0 34.0 34.0 117.0 
Frontier — 0.0 0.0 0.0 11.8 0.0 13.0 
Less: Upgrading Loss — 0.8 0.8 0.0 in) 0.0 1.0 
Total 250.0 204.8 Pane 192.0 1571 200. 1 250.5 
Table 2-5 
PRODUCTIVE CAPACITY OF LIGHT AND HEAVY CRUDE OIL 
(10%m3/d) 
Current Report 
Actual 1978 Report Base Case Mod. Base Case 
1980 1985 1995 1985 1995 1985 1995 
Light Crude Oil and Equivalent 214.0 TEES 189.4 157.9 125.4 161.6 214.1 
Heavy Crude Oil 36.0 al iP 31.8 34.1 31.7 38.5 36.4 
Total 250.0 204.8 Cele 192.0 eat 200. 1 250.5 


metres of which 1542 million cubic metres had been produced. 
The fact that Canada has already produced two-thirds of the 
reserves estimated to be recoverable from known reservoirs has 
important implications. As more oil is produced from a reservoir 
the percentage of water in the produced fluid usually increases. 
Because of the declining oil production per well and increasing 
water-oil ratios in the mature fields of Western Canada the 
Board accepts that real operating costs per cubic metre of oil 
produced will continue to increase faster than the general infla- 
tion rate. 


With respect to established reserves the Board is concerned 
that the combination of current federal and provincial policies 
will not allow producers to optimize production rates from all 
reservoirs, and that a loss of recoverable reserves could occur 
as a result. Adjustments to royalties, taxes and prices are 
required to prevent premature abandonment of marginal pro- 
ducing properties, and to encourage investment in drilling addi- 
tional wells and installing equipment to handle increasing water 
production. Examples of these conditions are the Beaverhill 
Lake reservoirs in Alberta, and heavy crude oil pools in Sas- 
katchewan. In the base case the Board has estimated the loss 
of oil supply that would occur as a result of the adverse eco- 
nomics that producers will face in some pools. In the modified 
base case it is assumed that all established reserves are pro- 
duced at maximum efficient rates. 


By 1995, over 60 percent of conventional crude oil supply is 
expected to come from reserves additions and less than 40 per- 
cent from currently established reserves. Reserves additions 
accrue from two categories, new discoveries and enhanced 
recovery from Known reservoirs. 


The Board’s assessment of ultimate potential is unchanged from 
the Board’s 1978 Oil Report. The production profiles from new 
discoveries, however, have been altered to reflect actual 
reserves additions made in 1979 and 1980, and the Board’s 
new forecast of exploratory activity levels. The forecast of pro- 
ductive capacity from discoveries is the same for both the base 
case and the modified base case. Higher prices for newly dis- 
covered oil would likely increase the rate of discovery, however, 
the Board has not attempted to quantify this effect. 


The Board believes that initiatives aimed at improving recovery 
from known reservoirs are necessary. Using installed recovery 
methods, about one-third of the oil in place in conventional light 
crude oil reservoirs will be recovered before the producing wells 
are abandoned. The Board expects that another seven to eight 
percent of the oil in place is technically recoverable if economic 
obstacles can be overcome and tertiary recovery schemes per- 
form as expected. However, at the NEP price of $189 per cubic 
metre and existing royalties, incentives and taxes, the Board 
estimates that recovery levels can only be increased by some 
two to three percent. If producer netbacks resulting from 
changes to royalties, incentives, taxes and prices were to be 
increased by an additional $30 per cubic metre, as assumed in 
the modified base case, this recovery increase could be dou- 
bled. Comparable opportunities are available for increasing the 
recovery of heavy crude oil. 


The pentanes plus forecast which forms part of the crude oil 
equivalent supply is discussed under the natural gas liquids sup- 
ply section. 


In its base case the Board has not included any new oil sands 
projects as it believes these schemes are not economic under 
current pricing and revenue sharing agreements. The Board 
continues to be of the view that governments can and should 
establish an economic and regulatory environment that. will 
allow oil sands projects to proceed, and has included an aggres- 
sive oil sands development schedule in its modified base case. 


At the time of its previous oil inquiry, the Board did not include 
any frontier oil supplies in its forecasts, believing their inclusion 
to be too speculative at that time. There have been encouraging 
oil discoveries during the past two years off the East Coast, in 
the Arctic Islands, and in the Beaufort Sea. Of these, only Hib- 
ernia off the East Coast has been developed to the point where 
supply can be reasonably anticipated. The established reserves 
of 50 million cubic metres included by the Board in its forecasts 
are only those which have been confirmed by the wells com- 
pleted in the field. Additional exploration is required in the fron- 
tier areas before reliable supply forecasts can be made, but 
much encouragement can be drawn from successes achieved to 
date. 


Natural Gas 


Table 2-6 compares the Board’s current forecast of gas supply 
with its previous estimate published in November, 1979. 


Table 2-6 
SUPPLY CAPABILITY OF NATURAL GAS 
(PJ/yr) 
Actual 1979 Report Current Report 
1980 1985 1995 1985 1995 
Established Reserves 3800 4202 1650 4139 1853 
Reserves Additions — 673 1504 398 1300 
Total 3800 4375 3154 45346830453 


Because of lack of markets, only 71 percent of the available 
capability was utilized in 1980 with production averaging some 
2 700 petajoules for the year. 


Established reserves of natural gas are estimated by the Board 
to be 76.2 exajoules as of year-end 1980. At current production 
rates of 2.7 exajoules per year, this is the equivalent of about 28 
years of supply. The Board has made net negative revisions of 
1.4 exajoules to previously booked reserves of mature produc- 
ing pools because of poorer than anticipated production 
performance. This performance of some mature producing 
pools is of concern to the Board and continued emphasis will be 
placed on this aspect of reservoir evaluation in the future. 


The Board has not changed its estimate of the ultimate potential 
for conventional gas since its November 1979 Reasons for Deci- 
sion. However, because of the current restricted market situa- 


tion, and lower than anticipated producer cash flows, the rate of 
annual reserves additions has been adjusted to reflect a 
reduced rate of exploratory activity in the early years of the fore- 
cast period. 


With respect to frontier areas, the Board has left basically 
unchanged its 1979 estimate of established reserves adding to it 
two new pools in the Arctic Islands. No attempt has been made 
to develop deliverability schedules for frontier gas because of 
the uncertainty associated with development and transportation 
facilities, threshold volumes, economic viability, and potential 
markets for the gas. The potential impact of frontier supplies is 
shown using illustrative scenarios in the supply/demand bal- 
ance section of the report. 


The Board recognizes that a potential exists for future produc- 
tion of non-conventional gas from very low permeability reser- 
voirs. Although Canada has sufficient quantities of conventional 
gas for the reasonably foreseeable future, it would be helpful to 
begin now to test these reservoirs to determine what degree of 
reliance Canadians can place on this source of supply in the 
future. The Board recognizes that special arrangements may 
well be necessary if this is to be accomplished. 


Natural Gas Liquids 


The Board has not previously published a long-term forecast of 
NGL production although the pentanes plus portion has been 
included in the Oil Reports. Table 2-7 summarizes the Board’s 
current forecast. 


Table 2-7 
PRODUCTION OF NATURAL GAS LIQUIDS 
(108m?/d) 
Actual Current Report 
1980 1985 1995 
Ethane SHE, 26.1 18.4 
Propane 20. 1 21:8 14.8 
Butanes ZS OE, 9.2 
Pentanes Plus fia 17.0 9.9 
Total NGL 62.8 78.3 58" 


Natural gas liquids are produced as a by-product of gas treated 
at gas plants and gas reprocessing plants, and as a by-product 
of crude oil refining. The NGL must then be stored in inventory 
or sold immediately into the domestic or export market. The 
NGL forecast is therefore tied directly to the oil and gas fore- 
casts summarized in the preceding two sections. The forecasts 
do not include any potential supplies from frontier areas nor 
recovery of liquids at future oil sands projects. 


Electricity Supply 


Except for the United States coal supplied to Ontario Hydro and 
small quantities of imported oil and some natural gas, the pri- 
mary resources used to generate electricity are indigenous 
hydroelectric power, coal and uranium. 


New electricity generating facilities for the 1980s, and in some 
cases into the 1990s, are already committed. Hydroelectricity’s 
proportion of the total Canadian production of electricity will 
decrease from 68 percent in 1980 to 56 percent by the year 
2000 although increasing in absolute terms by 52 percent. 
Coal’s share of electricity supply will increase from 15 percent 
to 23 percent and nuclear energy’s share will increase from 10 
percent to 17 percent. 


Newfoundland, Québec, Manitoba and British Columbia will 
continue their emphasis on hydroelectricity. Nova Scotia, Sas- 
katchewan and Alberta will expand their electricity production 
using indigenous coal. Ontario and, to a lesser extent, New 
Brunswick will add nuclear capacity. Prince Edward Island will 
continue to be heavily dependent on its underwater cable inter- 
connection with New Brunswick. It is expected that the current 
dependency on oil for electricity generation in the Atlantic Prov- 
inces will be decreased if studies now under way confirm the 
advantage of converting oil-fired generating plants to coal. 


The electricity supply industry is capital-intensive, with generat- 
ing plant construction costs up to $2 600 per kilowatt (in 1980 
dollars). No difficulty is anticipated in finding the capital neces- 
sary to fund generation expansion programs and the transmis- 
sion and distribution facilities to bring electricity to the custom- 
ers. 


Existing technology is adequate for system development, and 
with adequate lead times, environmental concerns can be satis- 
fied. The Board, therefore, sees no obstacle to meeting elec- 
tricity demand over the period 1980-2000. 


Unconventional renewable resources such as wind and solar 
energy will only make a minor contribution to total supplies but 
important contributions in isolated areas. 


It has been suggested that electricity should not be used to 
meet demands which can be supplied by other forms of energy, 
e.g. residential heating. However, it should be noted that elec- 
tricity can be generated from readily available primary resources 
often unusable in any other way and is highly flexible in meeting 
a wide range of end uses. 


Coal Supply 


The Board believes that current reserves plus potential reserves 
additions from the resource base will be sufficient to meet 
Canadian requirements for indigenous coal plus provide coal to 
the export market during the forecast period. 


Other Energy Forms 


The supply of hog fuels, solar energy and other renewables have 
the potential to reduce the demand for other energy forms. 
However, they are not expected to contribute significantly to 
Canada’s net energy balance without technological break- 
throughs to make the economics of supply more favourable. 


2.3  Supply/Demand Balances 
Crude Oil and Equivalent 


Balances of the middle demand versus the base case supply 
and the modified base case supply are shown in Tables 2-8 and 
2-9 respectively. 


Table 2-8 shows that for middle demand and base case supply, 
Canada’s net imports would continue to grow throughout the 
forecast period at an average rate of about six percent per year. 
By the late 1980s there would be insufficient western crude oil 
to operate the Sarnia to Montreal pipeline, and by the late 
1990s domestic oil would no longer be available for Ontario 
refineries. Means would have to be sought to provide additional 
imported crude oil to the refining centres in Québec and Ontario 
in these circumstances. 


Table 2-8 


SUPPLY/DEMAND BALANCE FOR CRUDE OIL 
AND EQUIVALENT 
Middle Demand versus Base Supply 


(108m3/d) 
1980 1985 1990 1995 2000 
Production 245 192 179 LS, 123 
Requirements 300 287 2r1 280 306 
Net Imports 55 95 92 123 183 
Exports’ 15 7 3 0 0 
Total Imports 70 102 95 123 183 


“) Heavy crude oil estimated to be surplus to domestic requirements in Montreal 
and West. 


Table 2-9 shows that for middle demand and modified base 
case supply, imports would increase initially but would then 
decline for the remainder of the forecast period, representing 
less than nine percent of Canadian requirements by the year 
2000. This represents an improvement over Canada’s current oil 
import situation and no new importing facilities would be 
required during the forecast period. 


Table 2-9 


SUPPLY/DEMAND BALANCE FOR CRUDE OIL 
AND EQUIVALENT 
Middle Demand versus Modified Base Supply 


(10°m3/d) 
1980 1985 1990 1295" ~2000 
Production 245 200 230 25 282 
Requirements 300 287 272 281 306 
Net Imports 5D 87 42 30 24 
Exports 1 12 4 2 0 
Total Imports 70 99 46 32 24 


“ Heavy crude oil estimated to be surplus to domestic requirements in Montreal 
and West. 


The Board is not forecasting oil self-sufficiency in either of the 
above cases, however, it believes that such an objective is 
attainable given the appropriate conditions for lower demand 
and higher supply. 


Although Canada will likely remain a net importer of crude oil 
and equivalent, it has excess productive capacity of heavy 
crude oil and large deposits of heavy crude oil remain to be 
developed. Means should be developed to increase use of 
heavy crude oil in Canada. Until these means, such as heavy 
crude oil upgrading, are developed it will be necessary to offer 
producers the opportunity for export sales. 


Natural Gas 


The Board has decided not to make any changes at this time to 
the procedures used in the determination of natural gas surplus. 
For illustrative purposes the Board has calculated its three sur- 
plus tests taking into consideration the middle demand and 
authorized exports, the supply from established reserves, and 
where appropriate, the deliverability from the base case 
reserves additions. In these examples the Current Deliverability 
Test is the most restrictive and shows that there does not 
appear to be any surplus available at this time to support new 
exports of natural gas from the reserves included for purposes 
of surplus determination in this report. The Future Deliverability 
Test using the base case reserves additions shows that domes- 
tic demand plus exports could be met until 1998. 


The Board has also used its three demand and three supply 
cases to illustrate the sensitivity of the natural gas 
supply/demand balance and to illustrate when additional supply 
may be required from frontier resources. The balance for base 
Case supply and middle demand shows that frontier supplies of 
natural gas are not required for domestic use before 1998. How- 
ever, in the extreme situation of high demand and low supply, 
additional supply could be required as early as 1992. 


Natural Gas Liquids 


The supply of natural gas liquids depends on the supply and 
demand for crude oil and natural gas. On the basis of the 
Board’s base case supply and middle demand there exists the 
possibility that the supply of ethane and propane will not be 
adequate to meet demand in the later years of the forecast 
period. However, additional extraction capability could be avail- 
able from new oil sands plants, frontier areas and from possible 
new reprocessing facilities in British Columbia. 


Coal 


Canada has large potential coal resources which could be 
developed, but the demand for coal is expected to be small in 
comparison to the potential supply. By the end of the forecast 
period Canadian demand for coal is expected to be approxi- 
mately double the quantity now consumed. Canada is expected 
to be a net exporter of coal over the forecast period. 


Electricity 


Canadian utilities currently have surplus capacity available 
because plants committed during the higher load growth period 
prior to 1974 are now coming on line. Even after capacity more 
closely approaches the annual peak demand plus required 
reserve, Canadian utilities will still have the capability to gener- 
ate electricity surplus to Canadian demand, especially during 
off-peak periods. Since generation costs in Canada are gener- 
ally lower than in the United States, the Board expects that the 
export market for Canadian electricity will continue to be strong. 
These exports will give significant revenues to Canadian utilities. 
The value of electricity exports now comes close to $1 billion 
annually. 


The Energy Perspective 


At present Canada enjoys a favourable trade balance in energy 
which, since 1975, has been increasing in spite of the phasing 
out of light crude oil exports. Large natural gas exports, valued 
at some $4.0 billion annually, and the increasing value of elec- 
tricity exports, of about $0.8 billion in 1980, to the United 
States, have offset growing oil import payments to other coun- 
tries. 


While in recent years Canada’s natural gas surplus has permit- 
ted the granting of new gas exports licences, these are for a lim- 
ited period. Although the value of electricity exports is expected 
to increase, and the trade balance in coal to improve, the 
Board’s base case oil supply forecast suggests that oil imports 
would double by the early 1990s when Canada could become a 
net importer of energy. 


Thus, in considering the energy perspective, one is led back to 
the question of self sufficiency in oil. 


There is little doubt that Canada has the oil supply potential to 
phase out oil imports. Under the modified base case supply, oil 
imports are forecast to be held in check during the 1990s. Fur- 
ther reductions in domestic oil products demand, particularly 
motor gasoline, could also be achieved with higher oil product 
prices than projected in the Board’s middle demand forecast. 


2.4 Conclusions 
The main conclusions of this report are: 
Demand 


|. Primary energy demand in Canada is forecast to increase from 
10.4 exajoules in 1980 to 16.2 exajoules by 2000, representing 
an average growth rate of 2.3 percent per year. 


2. The following are the major differences between the present 
forecast and the Board’s forecast published in the November 
1979 Reasons for Decision. 
(i) the present forecast of primary energy demand is one 
percent lower in 1990, and seven percent lower in 2000. 
(ii) the present forecast of demand for petroleum products is 
17 percent lower in 1990, and 18 percent lower in 2000. 
(iii) the present forecast of natural gas demand is 6.5 per- 
cent higher in 1990, and 3.7 percent higher in 2000. 
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3. Total demand for all petroleum products is forecast to decline 
at 0.8 percent per year up to 1990, but to increase at 1.2 per- 
cent per year between 1990 and 2000. This results in an annual 
demand which in absolute terms is some four percent higher by 
2000 than in 1980. The decline in total demand during the 
1980s is mainly the result of the rapid displacement of light and 
heavy fuel oils by natural gas, the bulk of which takes place dur- 
ing that period. 

4. The market share of light plus heavy fuel oils in the combined 
residential, commercial and industrial market is forecast to 
decline from 24 percent in 1980 to nine percent by 1990 and to 
five percent by 2000. The forecast indicates that the NEP off-oil 
policy target could be met in aggregate by 1990, although not in 
every sector for every province. 


5. Demand for motor gasoline, the largest single oil product 
category, is forecast to decline at an annual rate of 0.9 percent 
between 1980 and 2000, a drop in demand of 17 percent below 
present demand by 2000. The decline is the result of higher 
gasoline prices and of some conversions to diesel and propane. 


6. In contrast, diesel and aviation fuels and other products 
including petrochemical feedstocks, are expected to increase at 
annual rates in the three to four percent range throughout the 
period to 2000. 


7. Demand for natural gas is forecast to increase at 3.4 percent 
per year. For the purpose of the Board's forecast, gas has been 
assumed to be available in Eastern Québec by 1982, and on 
Vancouver Island and in the Maritimes by 1983. 


8. As a result of the Board’s price forecasts, the difference 
between electricity and fossil fuel prices narrows and in the 
1990’s electricity is forecast to become the least cost alternative 
in the residential sector in most regions. 


9. Demand for electricity is forecast to increase at an average 
rate of 3.2 percent per year, and energy from nuclear and hydro 
for electrical generation is forecast to increase at an average 
annual rate of 2.8 percent during the forecast period. 


10. The use of coal for electricity generation is forecast to 
increase at an average annual rate of four percent and other 
coal uses at a rate of 1.7 percent. The Board’s forecast does 
not include the use of coal for liquefaction, synthetic gas or for 
oil sands and heavy crude oil upgrading plants. 


Supply & Supply/Demand Balance 
Hydrocarbons 


|. With respect to natural gas, supply from currently established 
reserves will be adequate to meet most domestic and export 
requirements for the next ten years. However, minor deficiencies 
are indicated in several years starting in 1985 if exports are 
delivered at full licenced volumes. 


2. If reserves additions in the conventional producing areas 
occur as forecast by the Board, it is likely that frontier gas will 
not be required to serve domestic markets until 1998. 


3. Although Canada appears to have adequate supplies of con- 
ventional gas for the foreseeable future, it would be desirable to 
assess the technology and economics of producing gas from 
non-conventional sources. 


4. Natural gas liquids, which are a by-product of gas production 
and processing, will remain in a surplus position until the late 
1980s. Deficiencies could occur after that if NGL supplies are 
not made available from oil sands plants, frontier gas supply 
developments, or extraction facilities in British columbia. 


5. Producer netbacks must increase if Canada is to approach oil 
self-sufficiency within the forecast period. Without increases, net 
imports will grow at an average of six percent per year. 


6. New oil sands plants will require a price in the range of $260 
to $300 per cubic metre in real terms if these plants are to pro- 
ceed. The NEP oil sands price is $239 per cubic metre. With 
proper incentives, the oil sands could be supplying more than 
one half of our domestic production by the end of the forecast 
period. 


7. The application of tertiary recovery methods has the potential 
to make a significant contribution to oil supply over the longer 
term. However, even with substantial increases in producer net- 
back, the need to develop and demonstrate the technology, and 
the availability of injection fluids, will control the rate of 
implementation in this decade. 


8. Frontier oil and gas exploration would proceed more expedi- 
tiously if uncertainties relating to pricing and jurisdiction were 
removed. Exploration success off the east coast, in the Arctic 
Islands and in the Beaufort Sea suggests large oil and gas 
potential for the frontier areas. 


9. Current prices and fiscal policies for conventional oil do not 
allow producers to maximize production within good engineering 
and production practices in some pools and some permanent 
loss of reserves could occur as a result. 


10. The Board notes that estimates of industry netbacks 
required to achieve the Board’s supply forecasts depend heavily 
on future costs and rates of cost escalation and these are very 
difficult to estimate given the dramatic cost increases 
experienced by the industry in the past several years. The esca- 
lation in capital and operating costs experienced by the 
petroleum industry could, if continued into the future without 
moderation, severely limit the development of new oil supplies. 
The factors underlying the industry’s increases in capital and 
operating costs during the past several years should be further 
analyzed to determine what moderating action can be taken by 
industry and governments. 


Electricity 


|. During the period 1980-2000 electricity is expected to be in 
good supply using readily available indigenous primary 
resources plus United States coal (in Ontario). 


2. Prices for electricity are expected to remain stable in terms of 
constant dollars and electricity’s share of the total market for 
energy will continue to increase. 


3. Given adequate lead time electricity could supply a larger 
share of energy demand than forecast by the Board. The pursuit 
of such a policy option would, however, entail some upward 
pressure on the real price of electricity. 


4. United States’ demand for Canadian electricity exports to dis- 
place oil-fired generation will continue to be high. These exports 
will give significant revenue to Canadian utilities. 
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Sele ea ll pee 
OVERVIEW OF ENERGY ISSUES 


3.1 Outline of the National Energy Program (NEP) 


The NEP, announced with the federal budget on October 28, 
1980, introduced a significant new factor into the Board’s Total 
Energy Inquiry. Submittors were given the opportunity to evalu- 
ate the impact of the new policy on information previously filed, 
and to present their related views. Many supplementary submis- 
sions and extensive testimony during the hearing commented on 
the significance of the NEP and estimated its impact on 
Canada’s energy future. 


A brief outline of the NEP is presented in Appendix E covering 
the following major provisions: 

a) New Taxes and Income Tax Changes, 

b) Energy Prices, 

c) Energy Supply Incentive Programs, 

d) New Legislation — Canada Lands, 

e) Oil Substitution Measures, 

f) Energy Conservation Measures, 

g) Electricity in the Atlantic Regions. 


Views of Submittors on the Impact of the NEP on Energy 
Supply 
Objectives of the NEP 


Most Submittors were in agreement with the stated objectives of 
the NEP, namely, security of energy supply, opportunity for 
Canadian participation in the industry, and fairness with respect 
to pricing and the sharing of revenues. There was, however, 
disagreement expressed by Submittors with the measures pro- 
posed to achieve the objectives and the apparent priority 
attached to the objectives. The major concern was that the NEP 
placed a high priority on increasing Canadian participation in 
the industry and restructuring the respective revenue shares of 
governments and industry while reducing the probability of 
achieving self-sufficiency. 


Cash Flow 


The first area of concern to most Submittors was the establish- 
ment of new oil and gas taxes, less favourable income tax treat- 
ment and the setting of prices at levels below previous expecta- 
tions, at least in the first few years. These factors combined to 
reduce the cash flow of oil and gas producers. Some Canadian 
companies such as Husky and Norcen which expected to 
qualify for grants under the Petroleum Incentives Program felt 
that the grants would offset some of the effects of the new oil 
and gas taxes while Petro-Canada, with large frontier invest- 
ments, expected incentives to more than compensate for the 
NEP cash flow reduction. 


Most Submittors indicated that the NEP would hold a 
company’s 1981 cash flow from oil and gas production at, or 
slightly below, actual cash flows for 1980. The reduction from 


pre-NEP forecast conditions depended upon each company’s 
perception of how fast prices would have gone up. A reduction 
of some 25 percent in cash flow from oil and gas production for 
1981 compared to previous expectations was indicated as an 
industry average. In calculating their estimates of cash flow 
reduction, most Submittors excluded revenues from operations 
other than oil and gas production. Most Submittors also 
excluded incentive payments from the cash flow analysis as the 
payments in their view represented a reduction in exploration 
and development costs rather than an increase in operating 
revenue. 


Oil and Gas Wellhead Prices 


Most Submittors found the conventional oil price schedule and 
the natural gas wellhead prices presented in the NEP to be 
below previous expectations. Petro-Canada and Norcen 
indicated that the more rapid price escalation in the later 1980s 
met or exceeded their expectations. 


Several Submittors felt that the oil sands price contained in the 
NEP was not sufficient to promote further oil sands develop- 
ment. Their main concern was that historical cost increases 
have exceeded the Consumer Price Index (CPI) which is used to 
escalate the oil sands price. As future cost increases were 
expected to continue to exceed the CPI, Submittors felt that an 
index which was based on oil sands cost experience should be 
used to escalate prices. Suncor noted that the application of the 
conventional oil price to production from its original plant would 
discourage investors from undertaking future oil sands invest- 
ments. 


Most Submittors were encouraged by the NEP provision of a 
higher price schedule for tertiary oil. Submittors felt, however, 
that much of the short-term price supplement was taken up by 
the NEP tax changes, and that the price schedule did not pro- 
vide the incentive necessary to undertake these long-term, high 
risk projects. Submittors also noted that there was no definition 
in the NEP to indicate the oil which would qualify for the tertiary 
incentive price or at what stage of production the price would be 
paid. Submittors indicated that only a few of the better tertiary 
projects in Alberta were considered to be economic with the 
NEP prices and taxes. 


Submittors who were considering exploration and development 
expenditures in the frontier areas were concerned that no fron- 
tier price schedules were contained in the NEP. Before signifi- 
cant commitments would be made for the development of dis- 
coveries in the Beaufort Sea and off the east coast, participants 
in those projects indicated that a frontier oil price must be 
established and that such a price would need to be higher than 
the conventional oil price. 
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Exploration and Development Investment 


Submittors addressed a number of factors which would affect 
the level of investment by the oil and gas industry and explora- 
tion activity in particular. Submittors stated that the lack of 
immediate markets for natural gas, the economic attractiveness 
of United States exploration, and the negative impact of the 
NEP, particularly on companies which do not qualify for incen- 
tive payments, would result in forecast exploration reductions of 
from 20 to 50 percent in Western Canada. 


Several Submittors noted that the low return available from Brit- 
ish Columbia gas production and Saskatchewan oil production 
would cause large reductions in exploration investment in those 
areas. 


Companies such as NOVA, Norcen, Dome and Petro-Canada 
which would likely qualify for the higher levels of incentive pay- 
ments in the frontier areas, indicated that these would encour- 
age future increased frontier investments. On the other hand, 
those companies that may not qualify, foresaw a reduction in 
frontier exploration activity, although they did acknowledge that 
existing long-term commitments and large investments would 
limit their ability to make immediate changes. Many Submittors 
felt, however, that the net effect would be a reduction in frontier 
exploration activity, as only a limited number of companies 
which qualify for the higher levels of incentive payment have the 
financial capability to undertake the major investments required 
for frontier exploration programs. Most Submittors saw the fed- 
eral government option to take a 25 percent interest in frontier 
discoveries as detrimental to future frontier exploration. 


A study of natural gas exploration economics, prepared by 
TCPL and Petro-Canada, had anticipated, prior to the NEP, that 
the lack of immediate markets for natural gas would reduce 
exploration in Western Canada by 13 percent over the period 
1981 to 1985 relative to 1980. Submittors felt that the new 
taxes, the relatively low natural gas price schedule and the dis- 
qualification of shut-in gas wells for exploration expense treat- 
ment under the Income Tax Act would exacerbate the reduction 
in natural gas exploration, even though the NEP did introduce 
programs to accelerate the development of domestic natural 
gas markets and proposed a $400 million natural gas bank. 
Submittors felt that these programs would not have a major 
impact in view of the large volume of shut-in gas. 


Submittors indicated that a number of factors limited their ability 
to modify previous exploration plans. The main constraint was 
the drilling requirement associated with maintaining exploration 
rights. In order to maintain their land positions, companies 
indicated that they would fulfill drilling obligations. Petro-Canada 
noted that the new legislation for Canada Lands contained 
provisions for increased frontier drilling obligations. Some Sub- 
mittors felt that the flexibility of companies to change explora- 
tion plans was constrained by obligations with respect to joint 
exploration programs and by drilling rig contracts. The 
Canadian Association of Oilwell Drilling Contractors anticipated 
that there would be a downturn in exploration plans following 
the NEP and this would result in drilling rig contracts being ter- 
minated. CAODC indicated that most drilling rig contracts in 
Western Canada could be terminated within ninety days. 
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Views of Submittors on the Impact of the NEP on Energy 
Demand 


Most Submittors expected that the major impact of the NEP on 
energy demand would be to increase the substitution of natural 
gas and electricity for fuel oil. The degree of this increased sub- 
stitution varied among Submittors depending on the original 
assumptions underlying their pre-NEP forecasts. For example, 
Imperial which had anticipated programs and policies similar to 
those contained in the NEP expected little impact on its demand 
forecast. Petro-Canada, on the other hand, indicated significant 
reductions in oil demand as a result of the NEP. 


One of the stated goals of the NEP is to reduce oil consumption 
to no more than ten percent of total energy use in each of the 
residential, commercial and industrial sectors in every province. 
Most Submittors which provided supplemental forecasts or 
comments expected that this goal would likely be reached on a 
national basis in the commercial sector by 1990. However, opin- 
ions were less optimistic with respect to the residential and 
industrial sectors. Approximately one-half of the Submittors 
expected that the goal would be attained nationally in the indus- 
trial sector by 1990, while none of the Submittors expected the 
goal to be attainable in the residential sector by 1990. 


With respect to the priority in the NEP to replace existing oil- 
fired generating capacity in the Atlantic region by lower cost 
alternatives, New Brunswick and Nova Scotia indicated that 
studies were under way in respect to conversion of 1600 MW of 
oil-fired generation to coal. Newfoundland stated that any study 
of conversion would await the resolution of questions surround- 
ing the development of Labrador hydro power. 


With the exception of Petro-Canada, Submittors generally 
stated that the NEP would have little or no effect on petrochemi- 
cal demand for oil. Most Submittors viewed the NEP provision of 
holding petrochemical demand for oil in 1990 to current levels 
as unrealistic. The major reason given for this view was the non- 
substitutable nature of certain oil products in petrochemical 
demand. 


Those Submittors which provided supplemental forecasts of 
total transportation demand after the announcement of the NEP 
showed reductions ranging between 2 percent and 20 percent 
in 1990 and 3 percent and 15 percent in 2000. The major 
reduction in transportation demand was made in the road sec- 
tor. 


3.2 Provincial Submissions 
Introduction 


Eight Provincial Governments and the Government of the North- 
west Territories made submissions to the Board. Alberta and 
Prince Edward Island did not participate in the Hearing. While 
Ontario presented supply and demand forecasts, and the Gov- 
ernment of the Northwest Territories provided details concerning 
exploration and development activities, neither Government dis- 
cussed policy matters. 


British Columbia 


British Columbia stated that it is committed to shifting energy 
usage away from oil by encouraging the use of natural gas and 
other fuels. One element of this policy has been to endorse the 
construction of a natural gas pipeline to Vancouver Island. 


While British Columbia has a substantial surplus of natural gas, 
it faces the same problems in oil as the nation as a whole. To 
encourage the increased production of oil, the provincial oil roy- 
alty system provides for a reduction in royalty rates for 
upgraded secondary recovery projects. No royalties are 
charged on incremental oil production from tertiary pilot 
projects. Moreover, the Province is prepared to subsidize such 
schemes. 


British Columbia maintained that an export market for natural 
gas is required at the present time if the exploration, production 
and transmission industry in the province is to continue to serve 
the Northwest Pipeline system in the United States Pacific 
Northwest. 


British Columbia expressed its commitment to the principle of 
replacement cost pricing as the basis for pricing energy in the 
province. However, it was of the opinion that Canadian oil prices 
should be rising toward a level that would make Canada self- 
sufficient in oil. 


British Columbia stated that it will depend on hydroelectric gen- 
eration to supply an increasing share of its energy needs, and 
will encourage industry to develop co-generation projects for the 
joint production of process steam and electricity. The Province 
indicated that it endorses short term exports of temporary sur- 
pluses of electricity. 


Saskatchewan 


Saskatchewan maintained that the off-oil policy of the NEP is 
not suitable for Saskatchewan. Saskatchewan is already close 
to the ten percent target for the residential sector. Almost all 
Saskatchewan residents to whom gas has been made available 
have taken advantage of this alternative fuel source. It was sug- 
gested that an off-oil program appropriate to Saskatchewan 
would provide assistance to the most important and vulnerable 
industry, agriculture, and to the highest oil-consuming sector, 
transportation. 


Saskatchewan’s preliminary analysis of the impact of the NEP 
indicated that the Province’s forecast of oil producibility from 
established reserves, provided to the Board in September, 
1980, would have to be revised downward for two reasons: 


1) The new fiscal arrangements will cause premature aban- 
donment of marginal wells, since the netback for these 
wells could fall below the economic minimum, and 


2) Production cutbacks*will lower the effective recovery rate 
from a given reservoir. This will be especially true for the 
Lloydminster heavy oil area. 


Saskatchewan forecast that with relatively lower producer net- 
backs there would be no incentive for producers to appreciate 
existing reserves or to explore for new reserves. 


Saskatchewan stated that the tertiary supplement on the well- 
head price would be offset by changes in the tax system and 
the imposition of the petroleum and natural gas revenue tax, to 
the point that the economics of tertiary production would not be 
any better than that of conventional production. 


Saskatchewan also singled out the importance of conservation 
initiatives and the need for government programs to encourage 
their development. 


Manitoba 


Manitoba stated that it supported the expansion of the domestic 
natural gas system to serve as many Canadians as possible 
wherever it is economic. 


With respect to petroleum, Manitoba would like to see less 
crude oil and its products exported as a way to achieve self-suf- 
ficiency. It was suggested that there exists no surplus oil to 
export, and that preference should be given to the domestic use 
of Canada’s energy resources. 


Manitoba plans to generate more of its future electrical energy 
needs from hydro stations, exporting surplus energy either to 
the Western Provinces or to the United States. Manitoba 
pointed out that in 1979 it had instituted a policy of freezing 
domestic electricity prices for five years. This pricing policy is 
expected to make electricity progressively more competitive 
with other energy sources. 


Québec 


Quebec expressed concern with the availability of crude oil for 
its petrochemical industry. Québec agreed with the NEP 
approach to domestic oil pricing in that the price of crude oil 
would not be permitted to exceed 85 percent of the interna- 
tional price or the average price in the United States. However, 
it did not support the NEP’s intention to restrict the consump- 
tion of crude oil by petrochemical firms in Eastern Canada. Qué- 
bec pointed out that its petrochemical industry, well established 
in the province, uses by-products derived from both natural gas 
and crude oil and that gas cannot produce all of the by-prod- 
ucts that are required. Therefore, if the NEP position is main- 
tained, additional demand for by-products would have to be 
supplied from imports, creating a competitive disadvantage for 
dependent industries. Industries dependent upon petrochemical 
products number from 450 to 600 firms, with approximately 
15,000 employees. 


Quebec referred to its White Paper on Energy, published in 
1978, and to the views it had expressed at previous NEB hear- 
ings. These views represent its general objectives with respect 
to the demand and supply of all forms of energy including elec- 
tricity. Quebec affirmed that it has no new data to submit in 
these areas. 


New Brunswick 


New Brunswick stated that the NEP is not very specific as to 
what will happen to natural gas pricing after 1983. It was sug- 
gested that people who convert their residences to gas become 
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more or less captive to that system and would therefore want to 
be sure that the price was going to remain competitive for a 
large part of the life of the furnace. New Brunswick pointed out 
that no such assurance exists in the NEP. 


New Brunswick recommended that energy conservation be a 
cornerstone of federal energy policy and urged close consulta- 
tion with the provinces in this area. 


New Brunswick said the supply side of any national energy 
policy should encourage the maximum use of competitive 
indigenous sources of energy towards the achievement of both 
national self-sufficiency and degrees of provincial or regional 
self-reliance. New Brunswick suggested that the federal govern- 
ment should play a more active role in assisting the develop- 
ment in the province of such energy resources as oil shales, 
coal, peat, wood and wood waste and tidal power. 


New Brunswick plans to make more use of indigenous resources 
for electricity generation. It is also studying conversion of oil 
fired stations to coal firing, and supports continuing export of 
electricity to the New-England States. 


Nova Scotia 


Nova Scotia energy policy stresses the use of indigenous 
resources other than oil wherever technically and economically 
feasible. The Province is committed to the NEP’s off-oil policy. It 
also cited as essential, the immediate access to Western 
Canadian natural gas. It argued that the availability of such gas 
would be compatible with any potential offshore gas develop- 
ment. 


Nova Scotia stated that its policy for electric power generation 
will be based on coal, and will require further development of 
domestic resources. However, without the construction of new 
coal mines, future coal production would be constrained. Con- 
version of existing oil-fired stations to coal is consistent with this 
policy and the NEP. 


Nova Scotia also singled out the importance of conservation 
initiatives and the need for government programs to encourage 
their development. 


It was recommended that federal action be taken to assist in the 
rationalization of the oil refining industry to provide greater pro- 
portions of lighter transportation fuels and reduced amounts of 
residual oil. 


Newfoundland 


Newfoundland considered that the economic future of the prov- 
ince was closely linked to the development of its offshore hydro- 
carbon and other energy resources. An early flow of revenue 
from offshore production would do much to boost its economy. 
In addition, Newfoundland’s electric power policy foresees the 
development of hydro resources in Labrador, with energy trans- 
mission to supply the Island, and with sale of any surplus to 
other provinces or U.S. utilities. Newfoundland tabled a request 
to the Board to study and review possible action concerning the 
extraprovincial transmission of Labrador surplus power. It was 
pointed out that the province exports about 90 percent of the 
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hydroelectricity it generates, with all of its exports going to Que- 
bec from Churchill Falls. Newfoundland argued that when nego- 
tiating export contracts it has been placed in a ‘take it or leave 
it’ position by the Québec government and that Newfoundland 
must sell to Québec on whatever terms Québec is prepared to 
offer. Newfoundland suggested that the terms and conditions 
governing the interprovincial transfer of electricity should be set 
by the Board under the NEB Act in the same manner that the 
Buard regulates the interprovincial movement of oil and gas. It 
was stated that such action may be the deciding factor in deter- 
mining whether or not Newfoundland’s hydro potential is devel- 
oped. 


Newfoundland also contended that it is important to see a 
proper pricing regime in place. The Province suggested that 
Canadian oil prices should be increased over the next few years 
towards approximately 85 percent of world prices. 


Newfoundland requested that it be viewed by the Board as a 
region separate from the Maritime Provinces because of its 
unique position in Eastern Canada with respect to hydroelec- 
tricity and offshore oil and gas. More generally, Newfoundland 
stated that it sees no merit and much confusion in the present 
federal practice of aggregating economic, energy and other 
data relating to ‘Atlantic Provinces’ and submitted that the fed- 
eral data system should recognize that these provinces are all 
quite different and that they should be treated as such. 


PART Il 


DEMAND FOR ENERGY 


CHAPTER 4 
METHODOLOGY AND ECONOMIC AND PRICE FORECASTS 


4.1 Introduction 


To examine the future of energy demand in Canada, Submittors 
were encouraged in the Outline for Submissions to present esti- 
mates within a total energy context. It was recognized that 
many Submittors might prefer to present estimates for only a 
part of the total energy spectrum, i.e. for selected energy forms, 
for a specific market area, or for a specific market sector. All 
such specific forecasts were welcomed. 


Submittors using the total energy approach were requested to 
provide a breakdown of Canadian energy demand by fuel type, 
including renewable energy, for the different market sectors and 
for the various geographical areas. They were requested to 
specify their assumptions with respect to such factors as eco- 
nomic growth, population growth, relative prices of various 
types of energy, market shares, expansion of energy forms into 
new markets, and any other assumptions which might have had 
a bearing on the demand forecast. 


Of the 96 Submittors, 42 provided information on demand, and 
many of these provided forecasts as well. Some Submittors who 
provided demand estimates presented specialized forecasts of 
the market sectors or products with which they were primarily 
concerned. These included some producers, transmittors and 
distributors of specific energy forms. Others presented forecasts 
of all energy forms within certain geographical areas, and these 
included seven of the provincial governments. Still others pre- 
sented forecasts of all energy forms for Canada as a whole as 
well as for individual provinces. These included, in general, the 
major Canadian producers and marketers. 


This chapter contains a discussion of the techniques used by 
the Submittors and the Board in forecasting energy demand, as 
well as the major economic, demographic, and energy price 
assumptions that were employed. The following chapters exam- 
ine the forecasts of total primary Canadian energy demand, 
energy demand by sector, and the demand for specific energy 
forms. 


4.2 Methodology 
Views of Submittors 


Virtually every Submittor differed in the specific methodology of 
forecasting energy demand. For this reason, no attempt is made 
to provide an all-encompassing discussion of their methodolo- 
gies, although a brief description of the approaches used is pro- 
vided below. 


Econometric Model Forecasting 


Econometric models were most widely used by those Submit- 
tors forecasting energy demand for all energy forms, for all mar- 
ket sectors, and for all geographic areas. Most Submittors using 
this methodology forecast total energy demand by market sec- 


tor and by province or region. The demand for specific energy 
forms in each market sector and each province or region was 
then estimated through the application of market share analysis. 


Historical relationships between energy demand and economic, 
demographic, and price factors were established. Energy 
demand forecasts were then based on macroeconomic fore- 
casts of these economic, demographic, and price variables. The 
majority of the Submittors using this method also accounted for 
the effects of energy conservation on future energy demand. 
Market share projections were generally based on such factors 
as historical market shares, expected price competition, the 
availability of specific energy forms, and the suitability of energy 
forms in specific market sectors. 


Deterministic Model Forecasting 


Deterministic models were most widely used by those Submit- 
tors forecasting the demand for a specific energy form within a 
province or specific market area. This approach was used by 
natural gas distributors and some electric power utilities. The 
general method followed was to first establish the total number 
of potential customers and then to multiply it by an average use 
per customer to forecast energy demand in each market sector. 
Energy conservation effects were generally taken into account 
by reducing the average use per customer. 


The specific methods which were followed differed for many 
Submittors and generally for each market sector. In the residen- 
tial sector, three methods of establishing the number of poten- 
tial customers were used: the number of existing customers was 
taken as a base and projected into the future allowing for popu- 
lation growth and additional market penetration; penetration 
rates were applied to forecasts of population or households: 
building count surveys were projected into the future based on 
population projections. 


For small commercial customers, the number of accounts was 
usually projected using one of the above methods or by assum- 
ing that the number of commercial customers was some fixed 
proportion of the number of residential customers. 


For the large commercial and industrial sectors, forecasts were 
based on market surveys or on the extrapolation of current 
demand into the future. 


Other Methods 


In addition to econometric and deterministic model forecasting, 
a number of other methods were used by Submittors to forecast 
energy demand. For example, several Submittors predicted the 
demand for petrochemical feedstocks based on the industry’s 
current capacity plus expected additions to Capacity. 
Peétromont, Petrosar and Union Carbide followed this approach. 
The Province of British Columbia used a detailed engineering- 


economic method, similar to a deterministic model, to forecast 
energy demand for all fuels and all sectors within the province. 
Ontario Hydro employed the ‘current-load forecasting method’, 
whereby the short-term forecast was based on customer and 
staff survey information and the long-term forecast on an eco- 
nometric model, to forecast electricity demand in the province 
of Ontario. The forecast of IGUA was based on survey informa- 
tion provided by its members. 


Views of the Board 


In developing estimates of Canadian energy demand, the Board 
uses a total energy forecasting methodology, which is mainly an 
econometric approach. Energy demand in the residential, com- 
mercial, and industrial sectors of each region is linked, in an 
econometric model, to economic and demographic variables 
and to energy prices. Market share forecasts are applied to the 
estimated total energy demand in each sector to yield the 
demand for each energy form in each region of Canada. The 
market share forecasts are developed taking into account his- 
torical and current trends, expected changes in relative prices, 
and other factors. 


In the transportation sector, demand is estimated separately for 
each of the air, rail, marine, and road transportation modes. 
Separate estimates are made for the non-energy use of hydro- 
carbons, including the demand for petrochemical feedstocks. 
The forecast of energy requirements for the generation of elec- 
tricity is based on an analysis of each electric utility and its 
future plans. 


There is uncertainty associated with any forecast, and in par- 
ticular with long-range forecasts of energy demand. The three 
factors which are important determinants of the overall level of 
energy demand and the degree of interfuel competition are the 
pace of economic activity, the level of energy prices in compari- 
son with the general level of prices in Canada, and the relative 
prices of competing energy forms. The Board has prepared, as 
its best estimate, a middle case forecast based on the NEP. In 
recognizing the uncertainties inherent in forecasting the level of 
economic activity and energy prices over a twenty-year horizon, 
the Board has adopted a method of estimating ranges rather 
than relying on ‘point’ forecasts. Therefore the Board has also 
prepared one low demand case and two higher demand cases 
termed ‘intermediate’ and ‘high’. Detailed presentation of the 
results is restricted to the middle case for practical consider- 
ations. A brief discussion of the high and low demand cases and 
the corresponding assumptions can be found in Chapter 5. 


4.3 Economic and Demographic Projections 
Views of Submittors 


The general consensus among those Submittors who prepared 
Canada-wide forecasts was that population growth and overall 
economic growth would both proceed at a slower pace during 
the forecast period than had been experienced during the 1960s 
and early 1970s. The lower rate of economic growth was 
attributed in large part to declining labour force growth and 
sluggish rates of productivity gain. The slow-down in population 
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growth reflected expected lower levels of net immigration and 
fertility rates below the replacement level of 2.1 children per 
female of child-bearing age. Submittors’ forecasts of growth in 
real GNP, population, and number of households are summa- 
rized in Tables 4-1 to 4-3. 


Several Submittors forecast regional or provincial economic and 
demographic growth. Most expected that regional or provincial 
economic growth rates would be lower than in the past, except 
for the Atlantic Region where increased exploration and 
development of east coast offshore petroleum and natural gas 
resources were anticipated. They also expected a continued 
shift in economic activity to Western Canada. 


Table 4-1 


REAL GROSS NATIONAL PRODUCT - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1985 1985-1990 1990-1995 1995-2000 


CPA 3.8 3.4 oo 3.4 
Gulf cme) 3.0 3.0 3.0 
Imperial 3.2 3.6 2.8 Pans: 
IGUA Bro 3.0 3.) 0) 
Norcen!”) CRO) Sis: ie, 3.5 
NOVA? Sie 6 Ms) — = 
Petro- 

Canada 6) 4:3 Sud see 
Petrosar 3.0 3.0 3.0 3.0 
Shell 3.4 oO 3.0 2.8 
Texaco Seal 635 1 3.2 2.9 
TCRL©O 33 on Sa 3.3 
Union Carbide  3.5-4.5°°) 3.0-4.0 3.0-4.0 3.0-4.0 
NEB 3.0 oat Ble 3.6 


(1) Supplemental Forecast 
(2) Real Domestic Product rather than Gross National Product. 


(3) 1982-1985. 
Table 4-2 
POPULATION - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 

1980-1985 1985-1990 1990-1995 1995-2000 
Gulf 1.0 0.9 0.7 0.5 
Norcen ime) ZO 0.9 0.9 
NOVA 150) 1.0 — — 
Petro-Canada 1.0 1.0 0.9 0.9 
Shell 1.0 1.0 0.9 0.7 
Texaco le 0.9 0.8 0.8 
NEB 1.0 1,0 0.9 0.9 


Table 4-3 


NUMBER OF HOUSEHOLDS - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1985 1985-1990 1990-1995 1995-2000 


Gulf 2.0 Le 0.9 0.7 
Norcen 2.8 2.1 KS) Wes} 
Petro-Canada 21 1.8 ue. 1.8 
Shell 2.2 ike) 1.1 1.0 
NEB 23 ee ine) NGS 


A number of Submittors were concerned about the effects on 
the economy of the NEP and the current impasse between the 
Federal Government and the Province of Alberta. Although no 
Submittor provided a detailed quantitative assessment of the 
macroeconomic impact of the NEP, most expected that the 
NEP would reduce energy-related investment activity and that 
this, in turn, would reduce the rates of economic growth from 
those forecast and submitted to the Board before the 
announcement of the NEP. Imperial expected that the NEP 
would reduce the level of Canadian economic activity from one 
to two percent in 1985 and 1990; whereas both Petro-Canada 
and TCPL thought that the NEP might increase economic 
growth by accelerating the development of Canada’s energy- 
resource base. 


Views of the Board 


The Board's projections of the Canadian economy, including the 
population projections, were prepared using a version of the 
CANDIDE econometric model of the economy in conjunction 
with selected assumptions related to such factors as demogra- 
phy, labour force participation rates, the external trade environ- 
ment, the exchange rate, and government fiscal and monetary 
policies. 


The Board has prepared two economic forecasts: a base case 
and a high case. The base case was adopted for the Board’s 
low and middle case demand forecasts, while the high case eco- 
nomic forecast was used to develop the intermediate and high 
case demand forecasts. 


The Board's base case economic forecast is compared with 
Submittors’ forecasts in Tables 4-1 to 4-3. It projects moderate 
rates of economic growth throughout the forecast period. The 
average growth rate of real GNP over this period is forecast to 
be 3.2 percent. 


The annual rate of increase in population is predicted to slow 
from an average of 1.5 percent over the historical period 1960 
to 1979, to 0.98 percent over the period 1980 to 2000. The 
forecast assumes that the fertility rate will remain constant at 
the replacement level of 2.1 children per female of child-bearing 
age throughout the forecast period. Net immigration is assumed 


to be 40 000 persons and 60 000 persons in 1981 and 1982 
respectively. Thereafter, net immigration is assumed constant at 
80 000 persons per year. The resultant population is forecast, in 
the base case, to be 29 million by the year 2000. 


Other features characterising the projection of the economy in 
the base case and a discussion of the high case economic fore- 
cast are provided in Appendix C. 


4.4 Energy Prices 
Views of Submittors 


Price is an important economic factor affecting the level of 
energy demand. Relative energy prices are the major determi- 
nant of competition between fuels. Most Submittors who pre- 
sented demand forecasts also provided information on their 
underlying forecasts. = 


Those Submittors providing information on their energy price 
forecasts generally began with a discussion of the future course 
of world crude oil prices in comparison with general indices of 
overall inflation, that is, the real price of world crude oil. Signifi- 
cant differences of opinion were evident in this regard. NOVA 
expected free-on-board world crude prices to increase each 
year at the same rate as the Wholesale Price Index in the United 
States — a zero real price increase per annum. The majority of 
the Submittors providing this type of information projected real 
increases of two to three percent per annum in world crude 
prices. Gulf, however, forecast real increases of 3.5 to 4.0 per- 
cent per annum to 1989 and constant real prices thereafter. 
One Submittor, TCPL, attempted to account for periodic supply 
disruptions by assuming, in addition to a two percent per annum 
real increase, that real prices would increase by a further five 
percent every fifth year. 


With respect to Canadian crude oil pricing, most forecasts of 
energy demand were prepared prior to the announcement of the 
NEP and as a result, price projections employed in these fore- 
casts did not reflect the pricing provisions of the Program. 
Several Submittors, however, filed supplemental submissions 
after the announcement of the NEP and most of these provided 
qualitative information on the differences between the NEP pric- 
ing provisions and their own price forecasts. Several others pre- 
pared revised demand forecasts based on the pricing provisions 
of the NEP. 


Canadian crude oil prices were most commonly referenced to 
world or United States prices. The majority of Submittors who 
provided information on their Canadian crude oil pricing fore- 
casts believed that Canadian prices would reach 85 percent of 
the world, United States, or Chicago average price by 1985 or 
1986. Shell expected domestic prices to reach only 75 percent 
of world prices by 1986; however, several Submittors thought 
that Canadian prices would reach a higher proportion of world 
prices. Nova Scotia, for example, expected that Canadian crude 
oil prices would reach world levels by 1986, and Imperial 
believed that domestic oil prices would increase to levels close 
to import replacement costs. 
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Submittors were generally in agreement that natural gas would 
be priced in existing markets at 85 percent of the thermal 
equivalent of crude oil at the Toronto refinery-gate. Some stated 
that this price relationship would exist prior to the application of 
the Syncrude levy to the price of crude oil, while others did not 
specify whether or not the levy was included in their forecasts. 
For new gas market regions, the expected price advantage of 
natural gas over crude oil ranged from 10 to 35 percent. 


While the forecast rate of increase of electricity prices differed 
among Submittors, there was general concurrence that elec- 
tricity prices would increase more slowly than oil and natural gas 
prices in Canada. While acknowledging that electricity could 
improve its competitive position in Ontario and Québec, Shell 
assumed in its forecasts that the present competitive position of 
electricity vis-a-vis natural gas and oil products would not 
change. 


With respect to the pricing of coal, several Submittors expected 
it to remain the cheapest fossil fuel, and others thought that it 
would become more price competitive in heavy industrial use 
over the forecast period. Solar energy was forecast not to be 
competitive at least until the late 1980s by those Submittors 
who discussed this alternate energy form. 


Views of the Board 


One of the principal features distinguishing the Board’s middle 
case forecast from its higher and lower demand cases is the set 
of price assumptions employed. For its middle case forecast, 
the Board based its oil and natural gas price forecast on the 
provisions contained in the NEP. For later years of the forecast 
period, Board judgement was exercised, since the NEP did not 
include a projection of oil and gas prices to the year 2000. 


The forecast burner-tip prices of petroleum products are based 
on Toronto refinery-gate oil prices, to which are added the 
appropriate transportation differentials, and distribution and 
marketing margins. The Toronto refinery-gate crude oil price, in 
turn, is the sum of the well-head price of conventional oil, gath- 
ering and transportation charges, and the petroleum compensa- 
tion charge which incorporates the Syncrude levy. 


Consistent with historical experience, gathering charges, trans- 
portation charges, and distribution margins have been assumed 
to remain constant in real terms. The well-head price of conven- 
tional oil was forecast to rise at NEP designated rates until 
1990, and to increase by $28.35 per cubic metre ($4.50 per 
barrel) every six months thereafter. The petroleum compensa- 
tion charge, which is applied to crude oil at the refinery-gate and 
to imported petroleum products, was assumed, as in the NEP, 
to reach $63.32 per cubic metre ($10.05 per barrel) in 1983. It 
was assumed that this charge would increase by a further 
$18.90 per cubic metre ($3 per barrel) in 1984/85, and then 
remain at this level throughout the forecast period. 


Burner-tip prices of natural gas are based on Toronto city-gate 
prices, to which the appropriate transportation and distribution 
margins are added. The Toronto city-gate price of gas, exclud- 
ing the natural gas sales tax, is linked directly to the forecast 
well-head price of conventional oil in accordance with the NEP. 
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This implies an increase of $.0053 per cubic metre in the 
Toronto city-gate price of gas for each $6.30 per cubic metre 
increase in the well-head price of oil ($.15 per thousand cubic 
feet for every $1 per barrel). To this price is added the natural 
gas sales tax, which under the NEP reaches $.026 per cubic 
metre in 1983 ($.75 per thousand cubic feet). The tax is 
assumed to remain at this level throughout the forecast period. 
As a result of these forecasts, the Toronto city-gate price of 
natural gas relative to the Toronto refinery-gate price of crude 
oil declines from approximately 80 percent in 1980 to 65 per- 
cent by 1984. After 1984, the price of gas relative to oil begins 
to increase, reaching 74 percent by 1990 and 80 percent in the 
year 2000. 


The forecasts of electricity prices to 1984 are based on utility 
announcements and developed separately for each province. 
Expected rate increases vary significantly among the provinces, 
from a forecast increase in nominal terms of two percent per 
year in Manitoba to increases of 10 to 18 percent per year in the 
higher cost Atlantic provinces. After 1984, electricity prices in 
each province are assumed to remain constant in real terms. 


For illustrative purposes, the Board’s energy price forecasts are 
summarized for the Province of Ontario in Tables 4-4 and 4-5. 
The former Table provides information on the Board’s projected 
burner-tip prices for the major energy forms in the residential, 
commercial and industrial sectors of Ontario. Table 4-5 provides 
detail on relative energy prices in each of these sectors of the 
province. It should be noted that burner-tip prices differ in each 
region of Canada because of differences in such factors as 
transportation and distribution margins, and electric utility rate 
schedules. 


Table 4-4 


NEB MIDDLE DEMAND CASE 


FORECAST BURNER TIP ENERGY PRICES - ONTARIO 


($/Gigajoule) 
Nominal Dollars 
1980 1983 1985 1990 1995 2000 1980 
Crude Oil at Toronto Refinery Gate 2.00 0.40") 7:00 13.08 20.48 ,.28:00 2,95 


Natural Gas at Toronto City Gate 2.31 93.69 “4.837 “9.67 15.99. 22.39 Zeon 
Residential Sector 
Natural Gas DOUF 24) 6,00 12.24.0190 06. )27.23 3.50 
Light Fuel Oil AOG 1-50 -90e8 9 16.115 24.60) goal 4.36 
Electric Appliances 12,007 1653) AOS2e 27 AO RO leLOmo we lO 12.06 
Electric Space T1797 AOS 24S" 17205) 24.86 30,05 719 
Heating 
Commercial Sector 
Natural Gas 200) A,30 557 10:72 917 .452-24.37 2.80 
Light Fuel Oil A210" 7101 SOs 15542388" seoe 4.10 
Electricity S569 1:58 “13.72 “19.29 426/80 336.394 8.56 
Industrial Sector 
Natural Gas 2:00 9S: 90™ Slat 0.08 9nGio5™ 23.15 2.50 
Heavy Fuel Oil 2.49 4.74 6.43 11.56 18.19 24.89 2.49 
Electricity 6.62 ~&:95 F10/60714:90 20.71 28.07 6.62 
“) Deflator: CPI 
TABLE 4-5 


NEB MIDDLE DEMAND CASE 
FORECAST RELATIVE ENERGY PRICES - 
ONTARIO” 


1980 1985 1990 1995 2000 


Residential 
Gas/ Oil 0.695 0.621 0.692 0.740 0.772 
Gas/Electricity 
space heating 0.592 0.692 0.894 1.016 1.030 
Oil/ Electricity 
space heating O851 Tao 297 ASV 72 13333 


Commercial 
Gas/LFO 0.717 0.643 0.726 0.768 0.785 
Gas/HFO 1.105 0.868 0.933 0.967 0.988 
Gas/ Electricity 0:419 0.521 0.713 0:835 °0.860 
LFO/Electricity 0.584 0.810 0.982 1.087 1.095 
Industrial 
Gas/ Oil 1.026 0.814 0.892 0.931 0.952 
Gas/ Electricity 0.445 0.568 0.795 0.940 0.970 
Oil/ Electricity 0.433 0.697 0.892 1.010 1.019 


) Price ratios after adjustment for efficiency differences. 


1980 Constant Dollars” 


1983 


4.08 
PRG Ps 


3.91 
5.48 
12:45 
7.85 


3.20 
Bie 
8.63 


2.91 
3.53 
6.67 


1985 


4.77 
3.13 


4.30 
6.16 
12.49 
8.07 


3.60 
5:89 
8.87 


3.30 
4.15 
6.85 


1990 


6.01 
4.44 


5.63 
7.40 
12.49 
8.07 


4.93 
7.14 
8.87 


4.63 
5.31 
6.85 


1995 2000 
6.77 6.83 
5.29 5.46 
6.47 6.64 
$16 8.22 

12.49 12.48 
8.06 8.06 
Onis, 94, 
eOOR 7295 
8.86 8.86 
5.48 5.64 
6.02 6.07 
6.85 6.84 
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CHAPTER 5 
PRIMARY ENERGY DEMAND 


5.1 Introduction 


The primary energy demand forecasts are examined in this 
chapter. The Board has prepared four demand cases: low, mid- 
_dle, intermediate and high. Section 5.2 discusses middle case 
primary energy demand by energy form, while in Section 5.3, 
the low, intermediate, and high demand cases are examined. 
Submitted information did not always follow exactly the defini- 
tions specified in the Outline for Submissions; this information 
had to be put on a basis comparable with other submissions. In 
addition, some of the forecasts preceeded whereas others fol- 
lowed the announcement of the NEP. This affected the Board’s 
ability to compare the Submittors’ oil products demand more 
than it did total primary energy demand. 


The basic difference between primary energy and the other 
common measure, secondary energy, is that primary energy 
includes intermediate uses of energy, such as fossil fuels used to 
produce electricity, while secondary energy excludes such inter- 
mediate uses, focusing only on end-use by the energy con- 
sumer. 


Primary energy demand includes: 
—energy use in the residential, commercial, industrial, and trans- 
portation sectors; 


—non-energy use of hydrocarbons (such as petrochemical feed- 
stocks, lubricants, and asphalt); 


—energy use in the energy supply industries (such as natural gas 
pipeline fuel); 

—conversion losses in the transformation of energy forms (such 
as fossil fuels used to produce electricity): 


—electricity from nuclear and hydro sources assessed at the fos- 
sil fuel equivalent of 10.5 megajoules/kilowatt hour. 


5.2 Primary Energy Demand by Fuel Type 
Views of Submittors 


Information on Canadian primary energy demand by fuel type 
was provided by seven of the Submittors, and a summary of 
their forecasts is provided, along with the Board’s forecast, in 
Table 5-1. The average annual percentage increases implied by 
these forecasts are compared in Table 5-2 for the period 1980 
to 2000 using five-year sub-periods. Details of these forecasts 
by energy form are shown in Appendix F. 


The Submittors’ forecasts of primary energy demand for 1980, 
Statistics Canada’s data yet being available, ranged from a low 
of 9 338 petajoules by Norcen to a high of 10 240 petajoules by 
Imperial. To a large extent, differences in forecasts for 1980 
stemmed from the use of varying estimates of hog fuel, pulping 
liquor, and other renewable energy forms, which are difficult to 
measure. 


Table 5-1 
PRIMARY ENERGY DEMAND - CANADA 


Comparison of Forecasts 
(Petajoules) 


PRIMARY ENERGY DEMAND GROWTH RATES - CANADA 
Comparison of Forecasts 


1980 1985 1990 1995 2000 
Gulf™ 9981 11.450: 13.127 14894. 16.704 
Imperial 10240 11395 12554 13675 15013 
Norcen"” 9338 10209 11111 12194 13525 
NOVA 9700 10715. 11809. AS 1Ag 14 Bo 
Petro-Canada") 9455 10617 11918 13521 15385 
Shell™ 9956 10964 11840 — 13 505 
Texaco 10117 11234 12614 13989 15904 
NEB 10 356 11787 12859 14089 16176 
() Supplemental Forecast 
Table 5-2 
(Percent per Annum) 
1980-1985 1985-1990 1990-1995 1995-2000 1980-2000 
Gulf™ 2.8 2.8 2.6 2.3 2.6 
Imperial 22 2.0 Ae 1.9 1,9 
Norcen 1.8 Weds 1.9 Dod, 1.9 
NOVA 2.0 out 2.0 2.4 Pb 
Petro-Canada”) 263 PAS 2.6 2.6 2.0 
Shell 1.9 is) — — 1.5 
Texaco Za ZS 2.1 2.0 ZeS 
NEB 2.6 1.8 1.8 2.8 a 


) Supplemental Forecast 
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By the year 2000, estimates of primary energy demand ranged 
from 13 505 petajoules by Shell to 16 704 petajoules by Gulf, 
representing a divergence from the highest to the lowest fore- 
cast of less than twenty percent. 


The Submittors’ estimates of the total increase in primary 
energy demand over the entire twenty-year forecast period fell 
in the range of 36 to 67 percent. With respect to average annual 
percentage growth rates in primary energy demand over the 
twenty-year forecast period, the lowest estimate was provided 
by Shell, 1.5 percent per annum, while Gulf expected the most 
rapid growth in energy demand, 2.6 percent per annum. 


Most Submittors expected the rate of growth in primary energy 
demand to slow until 1990 or 1995, but to increase thereafter. 
The expected patterns of economic growth and real energy 
price increases were the principal reasons for this forecast pat- 
tern of primary energy demand growth. Gulf, however, expected 
the rate of growth in energy demand to decline throughout the 
forecast period. 


Primary demand for oil was expected to experience the slowest 
growth compared with the demand for all the energy forms. 
Indeed, several Submittors expected no growth or even a 
decline in the demand for crude oil over the twenty-year fore- 
cast horizon. Estimates ranged from a decline of 0.4 percent per 
annum by Norcen to an annual increase of 0.5 percent by 
Dome. Overall conservation efforts and the rapid rise in oil 
prices relative to other energy forms were cited as the major 
reasons for the slower growth in oil product demand. 


Electricity demand can be met by generation from hydroelectric 
and nuclear sources and from fossil fuels. The use of hydraulic 
sources for electricity generation was projected to grow at an 
average annual rate of between 1.5 and 3.3 percent. Submittors 
expected the use of nuclear fuels for electricity generation to 
grow more rapidly. Estimates ranged from 5.1 to 7.3 percent 
per annum, on average, over the forecast horizon, although 
much of this growth was expected later in the period. 


Estimates of the growth in coal demand varied significantly, 
from 1.8 percent per annum by Shell to 5.8 percent by the Coal 
Assn. The difference between these two estimates was evident 
with respect to slower coal demand growth in both the industrial 
and electrical generation sectors in the Shell forecast compared 
with the estimates provided by the Coal Assn. 


Demand for natural gas was forecast to grow in the range of 2. 1 
to 3.2 percent per annum. Hog fuel, pulping liquor, and other 
renewables were expected to increase on average in the range 
of 3.0 to 4.9 percent per year. 


Overall, the pattern of primary energy demand growth projected 
by Submittors suggested that electricity generated from hydro 
and nuclear sources would replace oil as the main energy form 
in Canada by the 1990s. All Submittors expected oil to lose 
market share and only one considered that it would still be the 
most important form of primary energy by the end of the cen- 
tury. 
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A comparison of Canadian primary energy demand forecasts by 
fuel type is presented in Table 5-3 for the year 1990, showing 
the Board’s middle case forecast as compared to the highest 
and the lowest submitted forecasts. 


Table 5-3 


PRIMARY ENERGY DEMAND IN 1990 - CANADA 
Comparison of Forecasts 
(Petajoules) 


NEB SUBMITTORS 
MIDDLE 
CASE HIGH) LOW) 
Natural Gas” 2799 2 969 2310 
Crude Oil® 3 691 3.900 3 142 
LPG®) 160 2is 157, 
Hog Fuel & Pulping 
Liquor 448 484 PUT 
Other Renewables 87 116 20 
Coal ioco 1 709 1 083 
Hydro OrooU 3 185 2 847 
Nuclear 982 1 088 749 
Total Primary Energy 12 859 13 127 TES 


(1) Includes ethane 

(2) Excludes refinery LPG 

(3) Includes both gas plant and refinery LPG 

(4) The high and low forecasts may represent different Submittors for each energy 
form; total primary energy is therefore not the sum of the individual energy 
forms. 


Views of the Board 


The Board’s middle case primary energy demand forecast is 
summarized in Table 5-4 and Figures 5-1 and 5-2. Canadian pri- 
mary energy demand is expected to increase from 10 356 peta- 
joules in 1980 to 16176 petajoules by the year 2000. This 
represents an overall increase of 56 percent and an average 
annual growth rate of 2.3 percent over the forecast period. The 
rate of growth of primary energy demand is expected to slow 
throughout the current decade in response to rapid price 
increases, but to pick up in the 1990s as real price increases 
slow, the potential for further conservation efforts diminishes, 
and economic growth accelerates. 


Primary oil demand is forecast to grow only 0.2 percent per 
annum, considerably more slowly than overall primary energy 
demand, principally because of the expected increase in oil 
prices compared with the prices of other fuels. These relative 
price increases are largely expected to occur during the current 
decade and, as a result, primary oil demand is expected to 
actually decline until 1990. The share of total primary energy 
supplied by oil is forecast to decline from 39.3 percent in 1980 
to 26.3 percent by the year 2000. 


As shown in Figure 5-1, all other energy forms are expected to 
become relatively more important sources of primary energy. 
Nuclear and hydro sources, used for electricity generation, are 
forecast to represent 33 percent of total primary energy require- 


RENEWABLE ENERGY 3.1% LPG’S* 0.3% 


COAL 9.8% 


1980 
10 356 PETAJOULES 


Figure 5-1 Primary Energy Demand - Canada 


NEB Forecast 


ments in the year 2000, compared with 29.9 percent in 1980. 
The proportion for natural gas is expected to be 21.9 percent in 
2000 compared with 17.6 percent in 1980. Coal, renewable 
energy and liquefied petroleum gases are also expected to sup- 
ply increasing proportions of Canada’s total primary energy 
requirements. Renewables are expected to grow the fastest, 
although starting from a very low base in 1980, and will repre- 
sent only 5.2 percent of total primary energy demand by the 
year 2000. 


The primary energy equivalent of all the resources used for elec- 
tricity generation is shown in Figure 5-2. The Figure shows that 
by the year 2000, 44.2 percent of primary energy is forecast to 
be devoted to the generation of electricity as compared with 
38.7 percent in 1980. 


The Board’s current forecast of total primary energy demand is 
somewhat lower in the later years of the forecast period than the 
forecast prepared for the November 1979 Reasons For Deci- 
sion; by the year 2000 the present forecast is seven percent 
lower than the earlier forecast. Again, the role of energy prices is 
important in explaining this difference. The 1979 forecast 
assumed that world crude oil prices would remain at the 1979 
level in real terms and that Canadian crude oil prices would 
reach world levels by 1983. This implied that Canadian oil and 


RENEWABLE ENERGY 5.2% 


*GAS PLANT LPG’S ONLY 


LPG’S*0.9% 


2000 
16 176 PETAJOULES 


gas prices would remain constant in real terms after 1983, while 
in the current forecast real oil and gas prices are expected to 
increase. Much of the difference between the two forecasts is 
reflected in the current forecast’s lower primary oil demand 


5.3 Low, Intermediate and High Demand Cases 


To account for some of the uncertainties associated with long- 
term energy demand forecasting, and to demonstrate the sen- 
sitivity of the demand forecast to changes in underlying factors, 
the Board has adopted the approach of estimating ranges 
rather than relying on point forecasts. The major uncertainties, 
among those which can to some extent be measured, are the 
pace of energy price increases and the overall performance of 
the economy. In addition to its middle case, in which energy 
price assumptions are based on NEP pricing provisions, the 
Board has adopted a lower demand case, plus two higher 
demand cases that are termed intermediate demand and high 
demand. 


The low demand case illustrates the sensitivity of the demand 
forecast to higher energy prices, other things being equal. It is 
based on the same forecast of economic activity as the middle 
case, but energy prices are increased by 30 percent, in real 
terms, above the prices forecast in the middle case, with the 
increase in prices phased in over the five year period, 198I- 
1985. 


et 


RENEWABLE ENERGY 3.1% 


COAL 2.8 m\ 


ENERGY FORMS 
USED FOR 
ELECTRICITY 
GENERATION 


38.7 % 


1980 
10 356 PETAJOULES 


Figure 5-2. Primary Energy Demand - Canada 
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RENEWABLE ENERGY 5.2% 
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COAL 2.5% 


NEB Forecast - Showing Total Role of Electricity 


Table 5-4 


ENERGY FORMS 
USED FOR 


ELECTRICITY GENERATION 


44.2% 


2000 
16 176 PETAJOULES 


NEB FORECAST OF PRIMARY ENERGY DEMAND - CANADA 


NEB 


Natural Gas‘) 
Crude Oil® 
LPG? 
Hog Fuel & Pulping Liquor 
Other Renewables 
Coal 
Hydro 
Nuclear 
Total Primary Energy 


() Includes ethane 

(2) Includes refinery LPG 

(3) Includes gas plant LPG only 
AA|—Average Annual Increase 
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1980 


1819.7 
4 068.3 
28.5 
SAAS) 
76 
1017.8 
2 660.2 
436.1 
10 356. 1 


(Petajoules) 


1985 


2 424.8 
3 893.9 
38.8 
380.6 
9.5 

1 144.0 
3 044.2 
851.9 

11 786.7 


1990 


a fe hs 1) 
3 757.3 
93.3 
447.9 
87.4 

1 335.5 
3 355.7 
982.0 
12 858.6 


1995 


3 089.6 
3 904.1 
141.4 
506.7 
164.3 
19710:9 
3514.5 
1058.1 
14 089.3 


LPG'S* 0.9% 


2000 


3 545.4 
4251.2 
149.6 
568.4 
266.6 
2051.4 
3 927.2 
1415.7 
16 175.6 


AAI- % 
1980-2000 


3.4 
0.2 
8.6 
29 
19.5 
3.6 
2.0 
6.1 
2.3 


The intermediate demand case shows the variance in energy 
demand resulting from a forecast of higher economic growth 
than in the middle case. The average annual increase in real 
GNP is 4.0 percent as opposed to 3.2 percent. Energy prices 
are the same as in the middle case. 


The high demand case illustrates the sensitivity of energy 
demand to both higher economic activity and lower energy 


Demand Case 
High 


Economic Activity Case 


High (4 percent per year 
average growth in real GNP) 


prices. It is based on the same forecast of higher economic 
growth as adopted for the intermediate demand case, but with 
energy prices that are 30 percent lower in real terms than in the 
middle and intermediate cases, with the price reduction phased 
in over the five-year period, 1981-1985. 


The demand cases and the assumed changes in the underlying 
price and economic forecasts are summarized below: 


Energy Price Forecast 


NEP less 30 percent phased 
in over 5 years 


Intermediate 4 NEP 
Middle Base (3.2 percent per year NEP 
average growth in real GNP) 
Low is . NEP plus 30 percent phased 


22 000 


20 000 


18 000 


14 000 


PETAJOULES 


12 000 


10 000 


1980 1985 


Figure 5-3 


in over 5 years 


RANGE OF SUBMITTORS 


1990 1995 2000 


Range of Primary Energy Demand - Canada 


NEB Cases and Submittors’ High and Low 
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Energy price assumptions used for the alternative cases involve 
higher or lower energy prices in total, and do not involve 
changes in the relative prices of competing fuels. There are 
potentially a number of other alternative cases, equally probable 
with those employed in the present forecast, in which the price 
of one fuel changes in comparison with another. For example, it 
is possible that natural gas prices relative to crude oil prices 
could fall even further than has been assumed in this forecast. In 
such an event, it is evident that natural gas demand would rise 
at the expense of oil product demand. While the directional 
effects of such relative price shifts are fairly evident, no attempt 
was made to further expand the range of alternative cases in 
this manner. 


The Board’s projections of total primary energy demand for the 
low, intermediate, and high demand cases are compared with 
its middle case forecast in Table 5-5 and Figure 5-3. By the year 
2000, the low demand forecast is 9.3 percent lower than the 
middle case forecast, reflecting the sensitivity of the forecast to 
the assumption of 30 percent higher energy prices. The high 
demand forecast is 30 percent higher than the middle case by 
the year 2000, reflecting the effects of both more rapid eco- 
nomic growth and 30 percent lower energy prices. By the year 
2000, the intermediate demand case is 12.4 percent higher than 
the middle case forecast, reflecting the effects only of more 
rapid economic growth. 


As one would expect, estimates of primary oil demand are dif- 
ferent for the various alternative demand cases. Forecasts of 
primary oil demand are 3 965, 4 251, and 5 302 petajoules by 
the year 2000 in the low, middle, and high demand cases 
respectively. This represents a range of 25 percent from the 
highest to the lowest forecast. 


Table 5-5 


PRIMARY ENERGY DEMAND - CANADA 
NEB Cases 
(Petajoules) 


1980 1985 1990 1995 2000 


Low Demand 10356 11249 12040 13025 14679 
Middle Demand 10356 11787 12:859e14:089 16176 
Intermediate 

Demand 10356 12-127) 13 441 15.345" 134178 
High Demand 10:3569.42:5967 14°798 17,500. 21078 
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CHAPTER 6 
DEMAND FOR ENERGY BY SECTOR — MIDDLE DEMAND CASE 


6.1 


In this chapter, the Board’s middle case forecast of energy 
demand is discussed for each market sector in total, by 
individual fuels, and is compared with the forecasts of the Sub- 
mittors. 


Introduction 


Some Submittors, namely, Gulf, Imperial, Petro-Canada, Shell 
and Texaco, provided forecasts of energy demand by market 
sector and by energy type, for each region of the country. These 
forecasts are compared with the Board's forecast at a total 
Canada level. Many other Submittors, however, restricted their 
forecasts to individual regions, specific sectors or particular 
energy forms. Although much of the discussion in the ensuing 
sections of this chapter relates to the demand forecasts at a 
national level, the Board emphasizes that all evidence pre- 
sented, whether related to energy demand at a national level or 
to a specific region, sector, or fuel, was taken into account in 
preparing its estimates of total energy demand. 


Appendix G of this report presents a comparison of the fore- 
casts of total energy demand in each sector, by province. 


With regard to demand at a total Canada level, Table 6-1 
presents a comparison of the Board’s forecast of energy 
demand by sector with the high and low estimates of the Sub- 
mittors for 1980, 1990 and 2000. For each of these years, the 
highest and lowest projected demand in each sector is given but 
these demands may not necessarily be the forecasts of the 
same Submittor for each sector or for each year shown. 


It should be noted that Submittors have not always used the 
same definitions of particular sectors. Wherever possible, an 
attempt was made to identify the differences and to account for 
them. Partly as a result of these differences, and partly as a 
result of other factors, the estimates for 1980 were at times 
quite divergent. Differences in estimates for 1980 would affect 
the projected levels of demand in later years. For these reasons, 
the relative growth rates in the individual forecasts of the Sub- 
mittors are also compared. 


6.2 Demand in the Residential Sector 
Views of Submittors 


In the residential sector, energy is required for space heating, 
water heating, appliance operation, and lighting. Space heating 
is the most significant residential use of energy, followed by 
water heating. 


Most Submittors anticipated only moderate increases in energy 
use in this sector. Petro-Canada and Texaco projected the 
Strongest rate of growth, at 1.5 percent per year between 1980 
and 2000. Other Submittors expected nearly unchanged resi- 
dential energy demand during the forecast period. The forecasts 
of the Submittors are summarized in Table 6-2. 


Submittors’ energy demand projections reflected their views on 
growth rates of Canada’s households and real incomes: the size 


Table 6-1 


TOTAL ENERGY DEMAND BY SECTOR - CANADA 


Comparison of Forecasts 
(Petajoules) 


1980 

NEB ~~ Submittors NEB 

High Low 
Residential 24a or 4 6 1297 
Commercial 905; 4955." 730 1049 
Petrochemical 389 439 224 762 
Industrial’ 2326 2505 1927 2 888 
Transportation IOS TE O70F 835 221 
Road 156471 670" 1°355 1632 
Rail 107 122 95 126 
Air 17S 184 158 230 
Marine 1t2 117 100 128 
Other Non-Energy Use 259 265 187 336 
Own Use and Losses 493 712 479 545 


AAI- % 
1990 2000 1980-2000 
Submittors NEB Submittors NEB Submittors 
High Low High Low High® Low?) 
1480 1083 4 Slee oa et o> 0.8 15 0.0 
1 12s 857 ISOS OOS 947 2.2 oy! lees? 
730 476 985 901 542 4.8 6.4 Ex: 
SIS 18ne2 530 Siskeroy Ue” SNOaS Ze She Ze 
Calo OmILOO Pa Gtaisy Diclatan iC leo 1.0 1.4 0.1 
1727 1.239 1748 1908 1358 0.6 0.9 -0.4 
148 103 Wee 186 110 1.8 3.0 0.5 
263 149 332 359 176 EN! 3.6 0.4 
eh) 119 15S 166 126 1.6 2.6 0.4 
369 268 438 466 yer: Zi 3.0 ies 
1 056 480 648 1152 530 1.4 PA, Ors 


Q) Including hog fuel and pulping liquor, and coke and coke oven gas, but excluding petrochemicals. 


(2) Based on the highest or lowest growth projected by individual Submittors. 
AAI - Average Annual Increase. 
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Table 6-2 


TOTAL ENERGY DEMAND IN THE RESIDENTIAL 
SECTOR- CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf” 1126 1067 1083 1 108 1 135 0.0 
Imperial 1374 1378 1371 1369 1403 0.1 
Petro-Canada" 1322 1385 1456 1610 1793 1.5 
Shell W316) 1366 1377 —s 1 384 0.2 
Texaco 1344 1387 1480 1617 1814 1.5 
NEB 1244 1274 1297 1363 1451 0.8 


() Supplemental Forecast 
AAI - Average Annual Increase 


and composition of Canada’s housing stock and expected insu- 
lation standards for new and existing houses; anticipated 
improvements in the efficiency of furnaces; the stock and effi- 
ciency of appliances; future energy prices and interfuel competi- 
tion; and non-price determinants of fuel choice such as conver- 
sion assistance, insulation assistance, direct assistance to 
transporters, distributors and others, as well as the perceived 
security of supply of different fuels. Each of these areas is dis- 
cussed in this section. 


Total residential energy demand depends generally on the num- 
ber of households, since space and water heating are the major 
uses of energy in this sector, and on real disposable incomes, as 
income levels determine the size and type of housing units and 
appliance ownership rates. 


Forecasted annual growth rates for the number of households 
ranged from a low of 1.3 percent per year predicted by Gulf to a 
high of 2.0 percent per year predicted by Petro-Canada. 


Submittors’ views on the composition of the housing stock were 
basic to their forecasts since apartments and other multiple 
housing units use less energy than single houses. Some Submit- 
tors expected increased demand for single family detached 
housing units as the population ages. Others predicted that the 
percentage of single family detached dwellings in the housing 
stock would decrease, citing expected higher energy and other 
costs of home ownership and operation. 


Submittors generally stated that as energy prices have risen, 
additional insulation has become worthwhile in existing and in 
new housing units and that future residential energy demand will 
depend to a considerable extent on the standards to which 
houses will be insylated. Petro-Canada and Norcen used a 
price-driven forecasting methodology, and did not estimate the 
specific energy savings from additional insulation, although both 
expected energy demand per household to decrease over the 
forecast period. Several other Submittors provided separate 
estimates of likely energy savings from upgraded insulation in 
existing and in new housing units. Some, for example the Prov- 
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ince of British Columbia, also provided details of energy savings 
by type of housing unit. 


For new housing units, estimated energy savings by the year 
2000 from upgraded insulation ranged from ten percent, pre- 
dicted by ICG and its subsidiary companies, to 75 percent, pre- 
dicted by TCPL. TCPL estimated that the adoption of a new 
building code would save 30.percent of 1980 heating require- 
ments. By 1990 single houses built according to the insulation 
standards of the Canadian’ Electrical Association were expected 
to require half the heating energy of houses built in 1980. 


Other Submittors predicted that heating requirements of new 
houses would be reduced by 10 to 30 percent from the require- 
ments of houses built in the late 1970s. However, according to 
the Province of Ontario, additional reductions could be achieved 
by triple glazing of windows and through passive solar design 
features. 


Lesser space heating energy savings were forecast by most 
Submittors for new multiple housing units, although savings of 
30 percent were thought possible by TCPL. 


Submittors were not in agreement on the likely heating energy 
savings from reinsulation of existing houses. According to NC 
Gas, at energy prices of September 1980, upgrading of storm 
doors and windows, weatherstripping, and attic insulation, but 
not wall insulation, were financially attractive in existing single 
family houses. However, Submittors differed in their estimates of 
the number of houses that would be reinsulated, and the stand- 
ards to which such houses would be reinsulated. For example, 
TCPL expected that only 20 percent of existing houses would 
be reinsulated by the year 2000. Imperial anticipated that 
potential heating energy savings of 30 percent from retrofitting 
would be realized by the end of the forecast period. Other Sub- 
mittors estimated heat energy savings ranging from 8 to 25 per- 
cent. 


Most Submittors expected little saving from reinsulation of exist- 
ing multiple unit buildings, in part because of limited potential 
for retrofitting, and in part because of the separation between 
ownership and occupancy. 


Submittors differed in their assessment of energy savings from 
improved furnace efficiencies. Many Submittors predicted effi- 
ciency gains of about 10 percent by the year 2000, compared 
to 1979 or 1980 efficiencies. However, Imperial estimated that 
new furnaces would be 30 percent more efficient than older fur- 
naces. Some Submittors had assumed that existing oil or gas 
furnaces are only 65 percent efficient. 


Ontario Hydro noted the expected high capital costs of heat 
pumps and of high efficiency gas furnaces, and Union Gas 
assumed no change in furnace efficiencies to the year 2000, in 
part because capital costs of the new gas furnaces were not 
known. 


Ontario Hydro submitted two studies on the performance of 
heat pumps. One dealt with new houses fitted with heat pumps 
and using electric resistance heating as the supplementary heat 
source. The other was on heat pumps added to existing homes 


using oil, gas, or electric resistance heating as the supplemen- 
tary source. The studies concluded that heat pumps substan- 
tially reduce consumption of energy to provide heat, but that 
improvements in design, reliability and serviceability are still 
required. 


Several Submittors stated that Canadian households are near 
saturation levels with regard to the use of electric appliances. 
However, Petro-Canada suggested the contrary. 


Submittors expected improved operating efficiencies. For exam- 
ple, Imperial anticipated a 15 percent improvement, while Shell 
expected energy savings in water heating, from improved burner 
efficiency, thicker tank insulation, and reduced hot.water tem- 
peratures. 


Prior to the announcement of the NEP, many Submittors pre- 
dicted that prices of oil and natural gas would increase in excess 
of the rate of inflation, and that electricity prices would rise at 
about the rate of inflation. Several Submittors, for example 
Imperial, Petro-Canada, and ICG had anticipated a reduced 
ratio of gas to oil prices in expansion markets, and conversion 
cost assistance, to encourage furnace conversions from oil to 
natural gas. Most Submittors predicted that natural gas would 
be cheaper than oil or electricity for spaceheating in the early 
part of the forecast period, but that electricity would become 
relatively cheaper towards the latter part of the forecast period. 


TCPL stated that the choice of fuel for space heating depends 
on life cycle costs of heating systems, considering both burner- 
tip prices of different fuels and equipment costs. 


Most agreed that, where available, new single family houses 
would be heated predominately by natural gas. However, CPA 
expected that electricity’s share of the residential sector would 
increase because of its improved competitive position, and that 
the share of natural gas would increase slightly, because of 
expansion of the gas service area in Eastern Canada. Submit- 
tors expected that multiple unit housing would be heated by 
electricity and natural gas, with the market share of gas being 
smaller in multiple units than in single family housing. 


Submittors pointed out that for existing houses, choice of fuel 
for space heating may be limited by the cost of converting from 
the existing heating system. NBEPC indicated that conversions 
from oil to natural gas are relatively inexpensive, that conver- 
sions from oil or natural gas to electricity tend to be more 
expensive, and finally, that conversions to natural gas from elec- 
tricity in houses with baseboard heaters, were unlikely. 


Submittors expected that most houses converting from oil 
would be converting to natural gas. The Province of British 
Columbia stated that natural gas would always be the cheapest 
space heating fuel in British Columbia. Ontario Hydro doubted 
that electricity would account for a significant part of the oil con- 
version market. 


Although some oil-fired water heaters are still in use, Submittors 
predicted their conversion to natural gas or electricity at the 
time of conversion of the space heating system. 


Several Submittors expected that solar energy for space or 
water heating would become competitive by about 1990. 


Submittors’ forecasts of demand for the different fuels are 
shown in Table 6-3. 


Submittors expected that several measures in the NEP would 
affect the use of energy in the residential sector. Submittors 
mentioned the furnace conversion grants, extension of gas ser- 
vice areas, and the extension of the Canadian Home Insulation 
Program. 


Some Submittors, for example NOVA, Petro-Canada, Gulf, 
Union Gas and TQM, felt that, given expected fuel prices, the 
furnace coriversion grants would succeed in inducing conversion 
of furnaces from oil. Gulf reduced its estimate of the average life 
of oil furnaces to only ten years as a consequence of the NEP. 


Other Submittors, in particular Inland, IPAC, and ICG, noted 
that the pace of conversions from oil had increased prior to the 
announcement of the NEP. Several gas distributors had in oper- 
ation burner rental programs to assist homeowners with conver- 
sion costs. Inland, together with furnace dealers, provided 
grants to alleviate the cost of converting to gas furnaces. These 
Submittors questioned the effectiveness of the NEP conversion 
grants in the light of the possibility that they may simply replace 
the distributors’ programs. 


Finally, some Submittors, including Imperial, stated that, in mak- 
ing their pre-NEP estimates, they had assumed the NEP type of 
assistance to convert oil furnaces, and had also assumed a 
reduced ratio of gas to oil prices in expansion markets. 


Many Submittors, including Petro-Canada and TCPL, had 
anticipated extension of the gas service area to the Maritimes 
and Vancouver Island prior to the NEP. However, the Province 
of New Brunswick expressed concern relating to long term natu- 
ral gas prices. 


NC Gas stated that the NEP might induce conversions to natural 
gas, apart from the stimulus provided by the furnace conversion 
grants and market development bonuses. According to NC Gas, 
the NEP can be interpreted as a government commitment that 
natural gas will be cheaper than oil, and that natural gas is per- 
ceived to be in secure supply. Further, NC Gas felt that as the 
number of houses heated by gas increased, there would be less 
concern about its safety. 


Canadian Solar Industries Association Inc. (CSIA) stated that 
since the NEP keeps costs of conventional energy low, use of 
solar energy would be discouraged. 


Views of the Board 


The Board estimates that total residential energy demand will 
increase from 1244 petajoules in 1980 to 1451 petajoules in 
the year 2000, or by 0.8 percent per year. The Board’s forecast 
is compared to the Submittors’ forecasts in Table 6-2 and Fig- 
ure 6-1. 
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Figure 6-1 
Comparison of Forecasts 


The Board forecasts total residential energy demand by consid- 
ering the effects of expected changes over time in the number 
of households, real disposable income, the housing stock, 
energy prices, furnace efficiencies, and government policies. 


Between the year 1980 and 2000 the Board forecasts the num- 
ber of households to increase from 7.8 to 11.1 million, and real 
disposable income per household, measured in 1980 dollars, to 
increase from $24 400 to $28 800. Further, the Board assumes 
the ratio of single (detached and attached) to multiple housing 
units to decrease slightly over the forecast period, from 67 per- 
cent in 1980 to 65 percent by the year 2000. 


Higher real incomes are expected to lead to increased energy 
demand per household, whereas higher energy prices, improved 
furnace technology, and the trend towards multiple unit housing 
are expected to reduce energy demand per household. On bal- 
ance, the Board expects that average energy demand per 
household will decrease by 17.8 percent, from 159 gigajoules in 
1980 to 131 gigajoules in the year 2000. Most of the reduction 
is expected to occur in the 1980s, in response to rapidly 
increasing real energy prices. 


The Board forecasts residential sector demand for individual 
fuels by considering total sector demand, the extent of the natu- 
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ral gas service area, and the prices of the different fuels 
adjusted for fuel efficiency. Since space heating constitutes the 
largest use of energy in this sector, capital costs of heating sys- 
tems for the different fuels are also considered. 


The Board expects that the average efficiency of natural gas fur- 
naces will reach 80 percent by the year 2000. While new gas 
furnaces, with efficiencies in excess of 90 percent, will be avail- 
able in quantity by 1982 or 1983, the Board anticipates limited 
sales of these furnaces because of their cost. The new furnaces 
are expected to cost approximately twice as much as conven- 
tional gas furnaces. Where gas is available, conversion from oil 
to a conventional gas furnace frequently is worthwhile, even if 
the oil furnace is in good condition, given the annual fuel cost 
savings and the NEP oil furnace conversion grants. However, 
replacement of an oil furnace or of a conventional gas furnace 
with a high cost, high efficiency gas furnace does not appear 
obviously economical. 


The average seasonal efficiency of oil furnaces is expected to 
approach 80 percent by the year 2000, from 65 percent in 
1980, as older furnaces are replaced with more efficient new fur- 
naces. 


Use of electricity for space heating is forecast to increase, since, 
on an efficiency adjusted basis, electricity is expected to 
become cheaper than oil, and more competitive with natural gas 
than at present. Further, the Board is of the opinion that heat 
pumps can make a moderate contribution to residential space 
heating requirements by 2000. Heat pumps may be used in 
regions with moderate winter temperatures, or where both win- 
ter heating and summer cooling are required. Their level of mar- 
ket penetration will be influenced by alternative fuel costs. The 
Board has estimated increased use of electricity for space heat- 
ing, as shown in Table 6-3. 


The Board expects increased use of renewable energy, princi- 
pally wood and solar, from the levels of the 1960s and most of 
the 1970s. The estimate of renewable energy shown for 1980 
reflects increased use of wood for space heating in the Atlantic 
Region. Commencing in 1985, solar energy is expected to find 
measurable application for space and water heating. 


In response to changes in relative fuel prices, the Board expects 
increased importance of gas, electricity, and renewable energy, 
and decreased use of light fuel oil. Residential use of coal is not 
expected to increase. 


A combined share of natural gas, electricity, and renewable 
energy of approximately 80 percent is forecast for the year 
2000, compared to a share of less than 60 percent in 1980. 
During the forecast period the share of light fuel oil and kero- 
sene is expected to decrease from 33 percent to less than 9 


percent. Diesel fuel, LPG and coal will account for the remaining 
11 percent in the year 2000. The Board’s forecast of residential 
sector fuel shares compared to fuel shares forecast by Submit- 
tors is shown in Table 6-4. 


The Board’s residential demand forecast reflects those specific 
provisions of the NEP that affect residential energy demand. 
These are: the extension of the natural gas service area; the oil 
furnace conversion grants; and the extension of the Canadian 
Home Insulation Program. 


The Board forecasts that the light and heavy fuel oil share in the 
residential sector will decrease to about 16 percent by the year 
1990. In making its forecast, the Board has considered several 
factors. The Board anticipates that a significant portion of 
households in Central and Eastern Canada will not have access 
to natural gas. Continued use of fuel oil is expected in these 
areas. Further, the NEP oil furnace conversion grants are pay- 
able only once per residence, on conversion from oil. Any fur- 
ther conversion, for example from a conventional gas furnace to 
a high efficiency gas furnace or to electricity will not be eligible 
for additional conversion assistance. Thus homeowners wishing 
to convert from oil may wait until the high efficiency gas fur- 
naces become more widely available or until they are more con- 
fident about future prices of electricity and natural gas. All these 
factors may postpone realization of the NEP off-oil target of ten 
percent for light and heavy fuel oil. 


Table 6-3 


DEMAND IN THE RESIDENTIAL SECTOR BY ENERGY FORM - CANADA 


Comparison of Forecasts 
(Petajoules) 


Energy Form 1980 
NEB Submittors 
High Low 

Natural Gas 376 481 363 
Oil 

LFO & Kerosene 411 468 405 

Diesel Fuel 60 70 70 

HFO 17 32 13 
LPG 54 53 35 
Other Renewables 3 8 — 
Coal =) 5 3 
Electricity 319 389 296 

TOTAL” 1244 1374 1126 


1990 2000 

NEB Submittors NEB Submittors 
High Low High Low 
505 657 433 556 749 480 
200 387 195 126 263 101 
82 95 94 108 133 131 
6 20 — — 14 oe 
57 49 35 63 54 36 
13 51 5 35 106 os 
4 6 2 4 7 — 
430 518 402 559 642 476 
1 297 1 480 1 083 1) 2io4) 1814 1185 


“) Not necessarily the sum of above energy forms as the high and low demand for particular energy forms often represent different Submittors. 
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Table 6-4 


DEMAND IN THE RESIDENTIAL SECTOR BY ENERGY FORM - CANADA 


MARKET SHARES 
Comparison of Forecasts 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors™ NEB Submittors™ + NEB Submittors™ 
High Low High Low High Low 
Natural Gas S10) 2 Siayte' 29.4 38.9 47.7 35.1 38.3 50.9 38.5 
Oil 
LFO & Kerosene 33.0 36.0 Sila 15.2! 22.0 15.8 8.7 14.5 8.9 
Diesel Fuel 4.8 Bro Bye 6.3 6.5 6.4 Tee A! 8: 
HFO 1.4 2.4 eZ 0.5 1,4! — — 0.8 — 
LPG 43 3.9 0.8 4.4 3.6 0.8 4.3 3.8 0.8 
Other Renewables 0.2 0.6 ne 1.0 3.5 0.4 2.4 5.8 2.4 
Coal 0.4 0.4 0.2 Ors 0.4 0.1 0.3 0.4 — 
Electricity 25.6 2058 23.4 BS}, 2 37.8 28.8 38.5 41.9 31.0 
TOTAL® 100 — — 100 — — 100 — — 


() Submittors refers to only Gulf, Imperial, Petro-Canada, Shell and Texaco as they were the only Submittors providing forecasts of all energy forms. 
(2) Do not necessarily add to 100 percent as the high and low market shares often represent different Submittors. 


6.3. Demand in the Commercial Sector 
Views of Submittors 


Gulf, Imperial, Petro-Canada, Shell, and Texaco provided fore- 
casts of total commercial energy demand in Canada. As shown 
in Table 6-5, the Submittors forecasted average annual growth 
rates, for the period 1980 to 2000, ranging from 3.4 percent by 
Petro-Canada to 1.3 percent by Shell. Petro-Canada’s growth 
rate reflected relatively high growth in service-oriented activities. 
Shell’s growth rate, on the other hand, reflected slow growth in 
commercial activity, conservation, and improved energy effi- 
ciency in new buildings. 


Most Submittors indicated that growth in commercial energy 
demand was expected to slow from the average annual rate of 
ten percent experienced during the 1960s and early 1970s. The 
major factors leading to this slower growth were the reduced 
pace of commercial activity and price-induced energy conserva- 
tion and technological change. The degree of the expected 
slowdown in energy demand varied by Submittor depending on 
what assumptions were made regarding these major determi- 
nants. 


Different measures of commercial activity were used by the Sub- 
mittors. The most prominent of these were output and employ- 
ment in the service sector. Regardless of the measure used, 
most Submittors forecasted slower than historical growth. The 
underlying factors causing this slow growth were given as slower 
population growth, government spending restraints and the 
highly developed nature of the current service infrastructure, 
e.g. schools, hospitals, office buildings, shopping centres. 


Gulf, which analyzed commercial activity in more detail, 
indicated that the only source of strength would come from the 
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indirect effects of accelerated energy activity on other services, 
namely business services and finance, real estate and insur- 
ance. Modest growth was projected for wholesale, retail and 
other government services (education and hospitals), while slow 
growth was projected for public administration due to govern- 
ment spending restraints and slower population growth. 


Those Submittors providing estimates of energy conservation in 
existing buildings indicated savings ranging between 7 and 20 
percent by the year 2000. For example, the Ontario government 
projected energy savings over the next 20 years of 7 percent for 
hotels, restaurants, recreational buildings and warehouses, 14 
percent for retail stores, and 17 percent for office buildings. 
These savings related largely to minor structural changes and 
improved management of energy use in heating, lighting and air- 
conditioning. 


In addition, most Submittors foresaw high potential energy sav- 
ings in the construction and design of new commercial build- 
ings. Imperial assumed that almost all new commercial buildings 
would use electricity. Internal heat generated by light, human 
occupancy and equipment would effectively meet requirements 
for space heating. Imperial estimated reductions in energy use 
averaging about 50 percent compared with existing buildings. 
TCPL stated that new energy efficient buildings such as Hydro 
Place in Toronto and Gulf Canada Square in Calgary use less 
than a quarter of the energy per square foot of comparable pre- 
1977 buildings. TCPL estimated energy savings in new commer- 
cial buildings of 25 percent in 1980, 60 percent in 1990, and 80 
percent in 2000. 


Most Submittors forecasted the continued displacement of fuel 
oil by natural gas and electricity. Natural gas was expected to 
experience the greatest growth in the 1980s. This growth ref- 
lected continued conversion of existing customers from oil to 
natural gas and the extension of natural gas pipelines to Québec 
and the Maritimes and to Vancouver Island. Conversions were 
expected to occur to the greatest extent in Ontario and in East- 
ern Canada where fuel oil’s price disadvantage would foster 
growth patterns similar to those that have occurred in Western 
Canada. With regard to the new construction market, opinions 
varied as to what proportion of new buildings would use elec- 
tricity. Most Submittors indicated that both natural gas and 
electricity would be used in new buildings. However, due to rela- 
tive price changes favouring electricity and to the potential for 
technological advances in heat pumps and waste heat recovery 
systems, electricity was expected to capture a greater propor- 
tion of new buildings in the 1990s. 


Imperial’s opinion regarding interfuel competition varied slightly 
from that of most Submittors. Imperial assumed that almost all 
new buildings would use electricity and internally generated 
heat. Existing oil-heated buildings were assumed to convert to 
natural gas at the rate of three percent per year. As a result, 
oil’s market share declined from 19 percent in 1980 to 3.5 per- 
cent in the year 2000. The market share of natural gas declined 
from 43.2 percent in 1980 to 20.7 percent in 2000. Electricity’s 
market share increased substantially from 35.6 percent in 1980 
to 69.6 percent in 2000. However, Imperial indicated that a key 
uncertainty in its forecast was the pace at which old buildings 
would be replaced by new, energy efficient complexes using 
mainly electricity. 


Shell also provided a different viewpoint regarding interfuel com- 
petition. This opinion was largely predicated on the assumption 
that electricity would maintain its present competitive position 
with fuel oil and natural gas. As a result, Shell forecasted an 
increased share of natural gas accompanied by a decline in that 
of oil. Electricity’s share remained essentially unchanged 
throughout the forecast period. Shell did acknowledge, how- 
ever, that there was a possibility that electricity could improve 
its competitive position. 


Those Submittors who provided supplemental forecasts of 
energy demand after the announcement of the NEP indicated 
that the main impact of the NEP would be a reduction in oil 
demand. This reduction would be accompanied by increases in 
demand for both electricity and natural gas. The projected 
increase in natural gas demand was largely attributed to gas 
expansion and increased conversions from oil to natural gas in 
the 1980s. The increasing use of electricity was associated with 
its improved price competitiveness in the later years of the fore- 
cast. 


Most Submittors indicated that on a national basis the federal 
government’s target of a ten percent oil market share would 
likely be reached in the commercial sector by 1990. Petro- 
Canada and Norcen projected an oil market share of 11 percent 
in 1990. Gulf, which included agriculture in the commercial sec- 
tor, stated that priority uses in this category alone would exceed 
the ten percent market share for oil. 


Those Submittors providing supplemental forecasts or com- 
ments on a provincial basis did not expect that the 
Government’s target could be achieved in Québec and the Mari- 
times. TCPL stated that a lot of effort would be required in 
increasing conservation and expanding natural gas service in 
order to reach the ten percent target east of Ontario. 


Table 6-5 


TOTAL ENERGY DEMAND IN THE COMMERCIAL 
SECTOR - CANADA 


Comparison of Forecasts 
(Petajoules) 


AAI-% 
1980 1985 1990 1995 2000 1980-2000 
Gulf” 955 ~ 987 1080 1241 1423 2.0 
Imperial 730i 805 905" 105341186 20 
Petro-Canada) 847 920 1114 1366 1655 3.4 
Shell” 739 794 857 903 949 1.3 
Texaco 930 1005 1132 1299 1578 oer, 
NEB 905° 978" 1 049°1°175" 1 393 2ne 


(1) Supplemental Forecast 
AAI - Average Annual Increase 


Views of the Board 


Canadian commercial energy demand grew at an average 
annual rate of approximately ten percent between 1958 and 
1973. Slower commercial activity and rising real energy prices 
have slowed this rate of growth considerably over the last five 
years of complete historical data. Between 1973 and 1978 com- 
mercial energy demand grew at an average annual rate of 2.8 
percent. The Board expects that this slower growth in commer- 
cial energy demand will continue over the next two decades. 
Total commercial energy demand is forecast to grow from a 
level of 905 petajoules in 1980 to 1 393 petajoules in the year 
2000 as shown in Table 6-6. This represents an average annual 
growth rate of 2.2 percent over the forecast period. The Board’s 
forecast is compared to the Submittors’ forecasts in Figure 6-2. 


Canadian commercial energy demand growth is expected in 
Western Canada and the Atlantic Provinces to be greater than 
the Canadian average. This greater growth reflects the indirect 
effect of energy investment on commercial activity in these 
regions. Between 1980 and 2000, commercial energy growth is 
projected to increase at an average annual rate of 2.7 percent in 
the Western provinces, 1.9 percent in Québec and Ontario com- 
bined, and 2.3 percent in the Atlantic provinces. 


The Board expects the continued displacement of fuel oil by 
natural gas and electricity in the commercial sector as shown in 
Table 6-7. Natural gas is forecast to increase its market share 
from 43.1 percent in 1980 to 49.7 percent in 1990, as a result of 
conversions from fuel oil to natural gas and the extension of 
natural gas pipelines to Québec City and the Maritimes and to 
Vancouver Island. After 1990, the market share of natural gas 
declines modestly to 47.9 percent in 2000, reflecting 
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Comparison of Forecasts 
Table 6-6 
DEMAND IN THE COMMERCIAL SECTOR BY ENERGY FORM - CANADA 
Comparison of Forecasts 
(Petajoules) 
Energy Form 1980 1990 
NEB Submittors NEB Submittors NEB 
High Low High Low 
Natural Gas 390 373 261 522 531 308 666 
Oil 
LFO & Kerosene 130 149 95 54 79 34 35 
Diesel Fuel 22 78 15 21 103 9 22 
HFO 67 97 45 Ze 61 4 12 
LPG 0 an 0 0 23 0 0 
Other Renewables 0 2 0 8 19 0 31 
Coal 0 a 0 0 2 0 0 
Electricity 296 334 261 422 515 304 625 
TOTAL”) 905 955 730 1.049 9» 17132 857 1 393 


() Not necessarily the sum of above energy forms as the high and low demand for 
particular energy forms often represent different Submittors. 
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2000 


2000 
Submittors 
High Low 

778 245 
58 26 
16s 8 
64 1 
103 0 
96 28 

2 0 
825 331 

1 665 947 


Table 6-7 


DEMAND IN THE COMMERCIAL SECTOR BY ENERGY FORM - CANADA 


MARKET SHARES 
Comparison of Forecasts 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors™ NEB Submittors’ NEB Submittors’ 
High Low High Low High Low 
Natural Gas 43.1 43.2 35.3 49.7 48.3 34.0 47.9 50:7 20.7 
Oil 
LFO & Kerosene 14.4 15.6 10.6 5.1 9.0 3.0 258 oa te. 
Diesel Fuel 2.4 8.2 1.8 2.0 9.5 0.8 1.6 9.3 0.5 
HFO 7.4 10.4 6.2 2 5.4 0.4 0.9 4.4 0.1 
EPG 0 ee 0 0 2:2 0 0 2.1 0 
Other Renewables 0 02 0 0.8 LONG 0 Zi 6.7 da7, 
Coal ire 0 0.2 0 0 0.2 0 0 0.2 0 
Electricity 32.7 35.9 29.1 40.3 56.9 30.5 44.9 69.6 34.9 
TOTAL® 100 — — 100 — — 100 — — 


() Submittors refers to Gulf, Imperial, Petro-Canada, Shell and Texaco as they were the only Submittors providing forecasts of all energy forms. 
(2) Do not necessarily add to 100 as the high and low market shares often represent different Submittors. 


electricity’s improved price competitiveness and the gains made 
by solar energy in the commercial sector. Electricity’s market 
share increases from 32.7 percent in 1980 to 44.9 percent in 
the year 2000. The result is that oil’s market share is forecast to 
decline from 24.2 percent in 1980, to 9.2 percent in 1990 and to 
5.0 percent in the year 2000. 


The Board expects that the NEP goal of reducing oil use in the 
commercial sector to no more than ten percent of total energy 
consumed will be achieved in Ontario and the Western prov- 
inces by 1990. In Québec the ten percent oil market share will 
be reached by 1994. In the Atlantic provinces, even assuming 
rapid growth in electricity demand and significant natural gas 
penetration in Nova Scotia and New Brunswick, the NEP goal is 
not expected to be reached within the forecast period. By the 
year 2000, the oil market share is projected to be 47.1 percent 
in Newfoundland, 44.2 percent in Prince Edward Island, 18.1 
percent in Nova Scotia and 15.1 percent in New Brunswick. 


6.4 Demand in the Petrochemical Sector 
Introduction 


Petrochemical feedstocks include ethane, propane, butanes, 
natural gas and oil. The category ‘oil’ covers not only products 
of oil refining operations such as naphtha, gas oil, and refinery 
gases, but also pentanes plus and bitumen. 


Petrochemical products include ammonia, methanol, ethylene 
and benzene, and their primary derivatives, particularly ethylene 
derivatives. 


Since there is a direct relationship between petrochemical prod- 
ucts and those feedstocks used to produce them, it is more 
meaningful to consider each feedstock separately as it relates to 


particular petrochemical products or production centres rather 
than to discuss total demand covering all feedstocks. For exam- 
ple, almost the entire production of ammonia and methanol in 
Canada is based on natural gas feedstock. On the other hand, 
benzene can be produced only from liquid feedstocks. While 
ethylene production in Ontario and Québec is based on liquid 
feedstocks, its production in Alberta uses gaseous feedstocks. 
Submittors generally expected such patterns to continue until 
the end of the forecast period. 


This section is, therefore, organized under the following head- 
ings: ethane, propane and butanes, natural gas, oil and total 
petrochemical demand. 


It should be noted that there is a wide disparity in Submittors’ 
estimates of feedstock and fuel requirements in 1980, the start- 
ing year of the forecast. The differences seem attributable 
mainly to differences in the petrochemical products covered, the 
inclusion or exclusion of fuel requirements and the definition of 
feedstock. Petrosar, used a mass-related approach rather than 
a volume-related approach to estimate liquid feedstock 
demand. Also, it appears that some Submittors did not ade- 
quately include feedstocks produced and used internally. 


Views of Submittors 
Ethane 


Submittors’ forecasts of petrochemical demand for ethane are 
compared in Table 6-8. 


With the exception of Imperial which forecast ethane demand to 
be 164 petajoules, projections of Submittors for the year 2000 
ranged between TCPL’s forecast of 120 petajoules and Shell’s 
forecast of 140 petajoules. 
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All of the domestic demand for ethane was forecast to be used 
as a feedstock in ethylene production in Alberta. Imperial’s fore- 
cast of ethane demand assumed four new world-scale ethylene 
plants, of which two were expected to come on-stream in the 
1980s. Shell expected three additional ethane-based plants to 
be constructed in Alberta by 1990, each equal in size to the 
Alberta Gas Ethylene (AGE) plant. Dome, NOVA and TCPL 
expected two ethane-based ethylene plants to be added to the 
existing AGE plant before 1990. NOVA assumed the annual 
capacity of the existing AGE plant to be 545 kilotonnes and that 
of each of the two additional plants to be 680 kilotonnes. TCPL 
estimated ultimate annual production capacity of each of the 
three ethylene plants to be 628 kilotonnes. 


TCPL specified ethane requirements per tonne of ethylene to be 
52 gigajoules. Neither NOVA nor Shell explicitly specified their 
ethane requirements per tonne, but the implied values were 72 
and 64 gigajoules of ethane per tonne of ethylene respectively. 


Table 6-8 


ETHANE DEMAND IN THE PETROCHEMICAL 
SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Dome 28 SO oe elo4 ico. 128 16 
Imperial 36 62 98 130 164 fo 
NOVA 39 101 138 138 138 6.5 
Shell 35 35 140 140 140 fiz 
TCRE 30 fo” Aloe 1207 20 Tee 
NEB 39 101 185° 135° 135 6.4 


() Supplemental Forecast 
AA|—Average Annual Increase 


Propane and Butanes 


Tables 6-9 and 6-10 compare the Submittors’ forecasts of 
petrochemical demand for propane and butanes. 


Currently, only small quantities of propane and butanes are 
used in the petrochemical sector, mainly in the production of 
ethylene. Among Submittors, Imperial and NOVA forecast sig- 
nificant increases, in petrochemical use of propane of 25 peta- 
joules and 67 petajoules respectively, over the period 1980 to 
2000. They also foresaw some growth in demand for butanes of 
6 petajoules and 20 petajoules, respectively. Gulf expected 
demand for both propane and butanes to remain constant at 
the 1980 level. Dome projected an increase in demand for 
butanes but a decline for propane. 


Imperial and Dome indicated that their forecasts were based on 
an analysis of petrochemical plant use. NOVA’s projections 
anticipated a world-scale ethylene plant, based on propane and 
butanes, to come on stream in Alberta in 1990. The plant would 
have an annual capacity of 680 kilotonnes and would require, at 
full capacity, 67 petajoules of propane and 20 petajoules of 
butanes per year. 
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Table 6-9 


PROPANE DEMAND IN THE PETROCHEMICAL 
SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Dome 10 7 7 if if —1.8 
Gulf™ 5 5 3) 5 5 0.0 
Imperial 9 ale) 13 23 34 6.9 
NOVA — — 67 67 67 — 
NEB 9 15 48 79 79 Waleed 


() Supplemental Forecast 
AAl|l—Average Annual Increase 


Table 6-10 


BUTANES DEMAND IN THE PETROCHEMICAL 
SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Dome 10 14 14 16 19 3.4 
Gulf™ 3 3 3 3 3 0.0 
Imperial if) 14 1S iy, 21 1% 
NOVA — — 20 20 20 — 
Shell™ 4 4 4 4 4 0.0 
NEB 8 <} 20 29 30 6.8 


“) Supplemental Forecast 
AA\|—Average Annual Increase 


Natural Gas 


Petrochemical demand for natural gas arises mainly from its use 
as a feedstock and fuel in the production of ammonia and 
methanol and as a fuel in the manufacture of ethylene and its 
derivatives. Submittors projected petrochemical demand for 
natural gas on the basis of estimates of future gas-based petro- 
chemical capacity (ethylene, ammonia and methanol) coupled 
with assumptions regarding feedstock and/or fuel requirements 
per tonne of capacity. Table 6-11 compares Submittors’ fore- 
casts of demand for natural gas in the petrochemical sector in 
Canada. 


Submittors’ forecasted average annual rates of growth in petro- 
chemical gas demand ranged from a high of 5.1 percent by 
TCPL to a low of 1.9 percent by Texaco and Norcen. The 
annual rates of growth projected by Gulf, Imperial, Petro- 
Canada and Shell were, however, confined to the relatively nar- 
row range of 3.4 percent to 3.9 percent. 


TCPL provided comprehensive details about its assumptions 
regarding expansion of ethylene, ammonia and methanol 
capacity and respective feedstock and fuel requirements. With 
the exception of NOVA, TCPL was the only Submittor giving 
separate estimates of gas fuel requirements for ethylene pro- 
duction, which were forecast to increase from 12 petajoules in 
1980 to 50 petajoules in 2000. This forecast assumed three 
ethane-based world-scale plants in Alberta before 1990, with 
gas fuel requirements of 28.3 gigajoules per tonne for the first 
two plants and 24.0 gigajoules per tonne for the third. 


Regarding expansion of ammonia capacity, TCPL expected 
capacity to increase by 2 758 kilotonnes by 1991. The increase 
would consist of gas-based ammonia plants proposed in 
Alberta by Esso Chemical and Sherrit Gordon, plus two addi- 
tional plants of 500 kilotonnes each, also in Alberta; and two 
plants, each with an annual capacity to produce 440 kilotonnes, 
which would be located in British Columbia. Natural gas feed- 
stock requirements for all these plants were assumed to be 28 
gigajoules per tonne while fuel requirements were assumed to 
be 11 gigajoules per tonne. TCPL forecast total requirements of 
natural gas used as fuel for upgrading ammonia to increase from 
10 petajoules in 1980 to 19 petajoules in 1990, after which it 
would decline to 5 petajoules by 2000 as a result of substitution 
by coal. 


With respect to methanol capacity, TCPL anticipated that the 
capacity of the Alberta Gas Chemicals (AGC) plant in Medicine 
Hat would be doubled by 1982 from its present level of 380 kilo- 
tonnes. A methanol plant proposed by Celanese Canada to be 
located in Edmonton, with an annual capacity of 700 kilotonnes, 
was also expected to be commissioned by mid-1982. A third 
world-scale plant equal in capacity to the Celanese plant was 
forecast for Alberta in 1983/84. TCPL also expected the 
methanol plant announced by Ocelot Industries in British 
Columbia to come on stream in 1983. TCPL assumed natural 
gas feedstock for methanol to be 37.8 gigajoules per tonne and 
fuel requirements to be 1.5 gigajoules per tonne. 


TCPL’s forecast of petrochemical demand for natural gas also 
included fuel requirements for other primary petrochemicals 
using non-gas feedstocks. These included plants to produce 
benzene, carbon black and olefins in Alberta. The annual gas 
fuel requirement was estimated to be 19.3 petajoules by 2000. 


Imperial forecast substantial expansion of petrochemical 
capacity, part of which was assumed to be based on coal. 
Ammonia capacity was estimated to increase by 3470 kilo- 
tonnes and methanol capacity by 2 270 kilotonnes, with one 
ammonia plant and one methanol plant, based on coal and the 
remainder on gas. 


Gulf forecast six new ammonia plants, each producing 363 kilo- 
tonnes per year, to come on stream during the period 1982 to 
1994. While, like TCPL, Gulf expected doubling of the methanol 
capacity of the AGC plant, and construction of new methanol 
plants by Celanese and Ocelot, it did not, like TCPL, foresee fur- 
ther expansion of methanol capacity. 


Shell’s estimate of new ammonia capacity was lower than that 
of TCPL and Gulf; however, its estimate of methanol capacity 
was higher than Gulf’s. In regard to ammonia, Shell assumed 
two plants, Esso and Sherrit Gordon, to be completed in 1983. 
With respect to methanol, in addition to a world-scale plant pro- 
ducing 438 kilotonnes, and proposed plants by Celanese and 
Ocelot, Shell also included a plant announced by WTCL to be 
constructed in British Columbia in 1985. 


Texaco, Norcen and Petro-Canada did not provide details 
regarding anticipated petrochemical plants or feedstock and 
fuel requirements. 


NOVA was the only Submittor to furnish a separate forecast of 
requirements of natural gas in the production of ethylene deriva- 
tives. Separate requirements were identified for polyethylene, 
ethylene oxide, ethylene dichloride, ethyl benzene and the cate- 
gory ‘other derivatives’. The forecast was based on estimated 
consumption of these derivatives combined with assumptions 
regarding gas fuel required per tonne of derivative production. 
Total Canadian demand for gas used as a fuel for ethylene 
derivatives was projected to increase from 26 petajoules in 1980 
to 87 petajoules in 2000. 


Table 6-11 


NATURAL GAS DEMAND IN THE 
PETROCHEMICAL SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ AOS (OY too! 214 227 3.8 
Imperial SO ery 146° “ite “ire 3.9 
Norcen‘” 186" °229° 250" 267 269 1.9 
Petro-Canada” 188 238 279 324 370 or 
Shell 167 "*206" “336-~306 sco Shs 
Texaco!” 186 230 250 269 269 1.9 
TCPL™ NOD 22a e424 295 Dal 
NEB ite eC O  OSOim soa Le (SOS. oon 


(1) Supplemental Forecast 
AA\|—Average Annual Increase 


Oil 

In the petrochemical sector, Submittors agreed that oil is con- 
sumed mainly as a feedstock in the production of ethylene and 
aromatics. Almost the entire current petrochemical demand for 
oil was stated to occur in Québec and Ontario. Submittors, how- 
ever, expected a substantial part of future growth in demand to 
occur in Alberta. 


Dome, Gulf, Imperial, Petro-Canada, Petrosar, Shell, TCPL, 
Texaco and Union Carbide submitted forecasts of petrochemi- 
cal demand for oil in Canada shown in Table 6-12. NOVA lim- 
ited its estimate to demand for oil used in ethylene production. 
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Table 6-12 


OIL DEMAND IN THE PETROCHEMICAL SECTOR - 
CANADA 
Comparison of Forecasts) 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 

Dome 1G s22t ,s20us 120s er 2.0 
Gulf” 1G9 ee S14, See i OL Ou eo E 2.2 
Imperial 20246248 Oh27 84294 G47 Quy 
NOVA 1SSuIGoS BAl64 sri? oe 442 5.4 
Petro-Canada” 190 253 263 246 231 1.0 
Petrosar™ 2031, 41-4 424) 535 616 4.3 
Shell!” ZAR 249 ey eC 504 256797260 i a 
TCR? 1SOe W248. ee2CO4 e332 on oe5 4.8 
Texaco" 198i% 2905) (B4e 34dee 7841 2.8 
Union Carbide 204 253 313 313 413 3.6 
NEB 15Geer2 0G: p22 tie 2640389 AM. 


(1) Supplemental Forecast 
(2) Converted using the factor 39. 10676 GJ/m?* 
AA\|—Average Annual Increase 


The average annual rates of growth in demand ranged from one 
percent by Petro-Canada to 5.4 percent by NOVA, with fore- 
casts by Dome, Gulf, Imperial, Shell and Texaco being near the 
lower end of the range and those by Petrosar, TCPL and Union 
Carbide being closer to the higher end. 


NOVA expected oil-based ethylene capacity to increase by 
1 493 kilotonnes over the forecast period. The increase would 
result from the construction of new world-scale plants in Sarnia 
and Alberta, with respective capacities of 550 kilotonnes and 
680 kilotonnes, and the expansion of 263 kilotonnes in capacity 
in Québec. The Sarnia plant would be based on gas and 
residual oils, while the Alberta plant would use bitumen as feed- 
stock. 


Petrosar expected growth in both ethylene and benzene capaci- 
ties. Liquid-based ethylene capacity was forecast to expand by 
675 kilotonnes, consisting of an increase of 225 kilotonnes in 
Québec during 1980-85 and of 450 kilotonnes in Ontario during 
1990-95. Feedstock requirements were assumed to be 10.4 
cubic metres (406.7 gigajoules) per tonne of ethylene and fuel 
requirements to be 8.3 percent of feedstock requirements. 


Petrosar expected benzene plants proposed by Shell and 
Petalta to come on stream in Alberta during 1984. The first 
plant would process synthetic crudes and the second, pentanes 
plus. Production capacities of the two plants would be 235 kilo- 
tonnes and 340 kilotonnes, respectively. The combined annual 
feedstock requirements for the two benzene plants were 
estimated by Petrosar to be one million cubic metres (39 peta- 
joules). 


TCPL’s forecast of petrochemical demand for oil was based 
mainly upon anticipated construction of new plants in Alberta 
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and to a lesser extent, on expansion of capacity in Ontario and 
Québec. New petrochemical plants assumed for Alberta were: 


(i) a 500 kilotonne benzene plant in 1985; 
(ii) a50 tonne carbon black plant in 1991; and 
(iii) an olefins plant in 1992. 


Imperial and Shell expected substantial growth in oil feedstock 
demand in Alberta but modest or little growth in Ontario and 
Québec. Gulf foresaw significant growth in both Alberta and 
Québec. While these Submittors did not specify underlying esti- 
mates of expansion of oil-based ethylene capacity in Quebec 
and Ontario, their forecast requirements for these provinces 
implied lower expected growth of such capacity than 
anticipated by Petrosar. In particular, Shell forecast almost flat 
demand for liquid feedstocks in Ontario and Québec. 


Regarding expansion of benzene capacity, both Imperial and 
Shell anticipated new plants by Petalta and Shell to be operat- 
ing in Alberta by 1985. 


Total Petrochemical Demand 


Submittors’ forecasts of total petrochemical demand for feed- 
stock and fuel are given in Table 6-13. Projections by NOVA 
and Petrosar excluded natural gas requirements for ammonia 
and methanol. 


High rates of growth forecast by NOVA and Petrosar were due 
mainly to their projection of substantial growth in LPG and liq- 
uid-based ethylene capacity. Petrosar also expected a signifi- 
cant increase in benzene capacity. 


TCPL and Imperial forecast relatively high rates of growth in 
petrochemical demand although TCPL’s forecast was higher 
than Imperial’s. While Imperial’s forecast average annual rate of 
increase in LPG demand was higher, it was more than offset by 
TCPL’s projection of petrochemical demand for oil and gas. 


Table 6-13 


TOTAL FEEDSTOCK AND FUEL DEMAND IN THE 
PETROCHEMICAL SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ Sie 400m moet eo o41, 542 2.8 
Imperial 343° 456° 5459).636.9 766 4.1 
NOVA 224 (2815 > 4a76u) 64108776 6.4 
Shell A168 555 730) fo0ye WAG 2.9 
Petro-Canada” 378 491 541 570 600 23 
Petrosar" 3486855055 6.16 wie ital 4.9 
TCPL!”) 269 5446 5) 46. 50 aie 
Texaco!” A394, 610.4 ./00.. 7.19. \7A9 2.5 
NEB BoUuMOes) 0762106540985 4.8 


() Supplemental Forecast 
AA|—Average Annual Increase 


Gulf, Shell and Texaco projected rates of growth in demand in 
the narrow range between 2.5 and 2.9 percent. Texaco forecast 
a higher rate of growth in petrochemical oil demand than Gulf 
and Shell; however, this was more than offset by higher growth 
in demand for LPG and natural gas projected by Gulf and Shell. 


The NEP stipulated that, ‘The Petrochemical Industry should not 
plan on using more oil in 1990 than it does now ...,’ since ‘for 
most petrochemical processes, feedstocks other than oil will 
do.’ 


With the exception of Petro-Canada, Submittors generally 
Stated that the NEP would have little or no effect on petrochemi- 
cal demand for oil. Gulf, Shell, Petrosar and Union Carbide 
maintained their post-NEP forecasts of petrochemical demand 
for oil at pre-NEP levels, while Texaco reduced its estimates by 
about five percent throughout the forecast period. Petro- 
Canada, however, reduced its pre-NEP oil forecast by 30 per- 
cent in 1985, 36 percent in 1990 and 53 percent in 2000. 


Submittors gave four reasons to justify their view that the NEP 
provision regarding use of oil for petrochemicals at current levels 
in 1990 was not realistic. Firstly, for 35 percent of the primary 
petrochemicals currently produced in Canada, feedstocks other 
than oil cannot be used. Secondly, oil used as a feedstock in 
ethylene production yields co-products such as butadiene and 
aromatics, which are used in downstream operations in the 
petrochemical centres of Sarnia and Montreal. Use of ethane or 
propane would yield small and insufficient quantities of these 
co-products, thereby affecting the chain of interdependence, 
and hence output and employment, in these petrochemical 
complexes. Thirdly, petrochemical demand for oil accounts for 


only five percent of the demand for total refined petroleum prod- 
ucts, and petrochemical use is an optimum disposition of the 
resource. Finally, it was argued that increased production of oil- 
derived petrochemicals need not lead to a growing demand for 
oil, since by using less desirable crude fractions and low octane 
streams, and by upgrading heavy fuel oil, petrochemical feed- 
Stock supply can be increased, without a corresponding 
increase in demand for crude oil. 


Views of the Board 


The Board’s forecast of petrochemical feedstock and fuel 
demand for ethane, propane, butanes, natural gas, and oil is 
based upon estimates of additional petrochemical capacity 
expected to come on-stream during the forecast period and 
upon assumptions regarding feedstock and fuel requirements 
per unit of capacity. Petrochemicals considered are ammonia, 
methanol, ethylene, benzene, and their primary derivatives. 


Estimates of additional petrochemical capacity by type of feed- 
Stock are based on projections of the domestic plus export 
demand for the various petrochemical products. Assumptions 
regarding feedstock and fuel requirements take into account 
expected conservation in response to escalating energy prices. 


Table 6-13 and Figure 6-3 compare the Board’s forecast of total 
energy demand in the petrochemical sector with forecasts of the 
Submittors. The ethane and natural gas-based petrochemical 
plants forecast by the Board to come on-stream during the fore- 
cast period, and their feedstock and fuel requirements, are sum- 
marized in Table 6-14. Similar information on LPG and oil-based 
plants is presented in Table 6-15. 


Table 6-14 


ETHANE AND NATURAL GAS-BASED PETROCHEMICAL PLANTS 
NEB Forecast 


Estimated Annual 


Province Petrochemical Company Capacity 
Alberta Ethylene AGE 680 KT 
Alberta Ethylene AGE 680 KT 
Alberta Ammonia Esso Chemical 584 KT 
Alberta Ammonia Sherritt Gordon 365 KT 
Alberta Ammonia N.A. 885 KT 
Alberta Ammonia N.A. 365 KT 
Alberta Methanol Alberta Gas 398 KT 
Chemicals 
Alberta Methanol Celanese 765 KT 
B.C. Methanol Ocelot 405 KT 
B.C. Ammonia N.A. 400 KT 
Ontario Ammonia N.A. 420 KT 


Annual Feedstock/Fuel Requirements 


On-Stream Date At Full Capacity 


Mid- 1984 2.62 X 10® X m$ Ethane (48.2 PJ) , 
7.6 PJ Gas 

Mid-1985 Same as above. 

1983 20.4 PJ 

1983 t2aro 

1987 25:7-Pd 

1987 10:5: PY 

1982 10:36 

1983 29.3 PJ 

1982 15.4 PJ 

1995 11.6 PJ 

1984 11.6 PJ 
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Province 


Alberta 


Alberta 
Quebec 


Alberta 


Petrochemical 


Benzene 


Ethylene 
Ethylene 


Ethylene 


Table 6-15 


LPG AND OIL-BASED PETROCHEMICAL PLANTS 


NEB Forecast 


Estimated Annual 


Company Capacity 
Petalta and BIS IKT 
Shell 

— 680 KT 
Petromont Two stage expansion 


from 287 KT in 1980 
to 350 KT in 1985 
and to 550 KT in 
1991 


— 680 KT 


(1) Oil-based petrochemical feedstocks are converted using the factor 39. 10676 GJ/m?: 


44 


PETAJOULES 


1 000 


800 


600 


400 


200 


1980 


Figure 6-3 


1985 1990 


On-Stream Date 


1985 


1998 
io 


1990 


Demand for total Petrochemical Feedstocks and Fuel 


Comparison of Forecasts 


Annual Feedstock/Fuel Requirements 
i At Full Capacity” 


1 X 10° X m% pentanes plus 
(39.1 PJ) 


3.2 X 10® X m? Bitumen (125.1 PJ) 
27TeX 10S Xm (105.6: PJ) 


2.6 X 10® X m’ Propane (66.8 PJ) 
0.7 X 10® X m Butanes (20.0 PJ) 


1995 2000 


Ethane 


AGE operates the only world-scale ethylene plant based on 
ethane. As did NOVA, Dome and TCPL, the Board forecasts 
two additional ethane-based ethylene plants to come on-stream 
in Alberta by 1985. The forecast of ethane requirements is 
based on NOVA’s estimates. 


Propane and Butanes 


Consistent with the Board’s forecast of demand for ethylene 
and the evidence of NOVA, it is expected that an LPG-based 
world-scale ethylene plant will come on-stream in 1990. The use 
of LPG as the expected feedstock for this plant is also con- 
sistent with the NEP guidelines on choice of feedstock. 


Natural Gas 


The Board’s projected construction of ammonia plants by Esso 
and Sherrit Gordon, and of methanol plants by AGC, Celanese 
and Ocelot is consistent with evidence by Shell and TCPL. The 
Board’s forecast of further additions to ammonia capacity is 
derived from the long term forecast of the domestic plus export 
demand for ammonia and is comparable to evidence on the 
expected expansion of ammonia capacity after 1985, given by 
Gulf, Imperial and TCPL. The Board’s projected total increase in 
natural gas-based ammonia capacity is close to Imperial’s and 
TCPL’s forecasts but higher than Gulf’s. 


Feedstock and fuel requirements for ammonia and methanol are 
estimated on the expectation that rising energy prices will lead 
petrochemical producers to introduce innovations designed to 
reduce feedstock and fuel use per unit of production. Feedstock 
and fuel requirements per tonne of ammonia are assumed to be 
35 gigajoules for plants coming on-stream before 1987 and 29 
gigajoules for later plants. Feedstock and fuel demands for 
methanol are estimated to be 38 gigajoules per tonne. 


The Board accepts NOVA’s estimates of fuel requirements per 
unit of ethylene derivatives and has applied them to its own fore- 
cast of production of ethylene derivatives. 


Oil 

The NEP stipulates that petrochemical demand for oil should be 
no higher in 1990 than it is now. The Board forecasts petro- 
chemical demand for oil to increase by 65 petajoules, from 156 


petajoules in 1980 to 221 petajoules in 1990. The following is an 
explanation of the projected increase. 


The demand for oil by the petrochemical sector declined from 
190 petajoules in 1979 to 156 petajoules in 1980. The Board 
assumes that a part of this steep decline, about 12 petajoules, 
will be restored. In addition, the increase in petrochemical 
demand for oil resulting from additions to capacity of existing 
plants and construction of new plants amounts to 53 petajoules 
for the period 1980-90. Of this quantity, benzene plants, 
assumed to come on-stream in Alberta in 1985, account for 39 
petajoules, with the remaining 14 petajoules being due to 
expansion of ethylene capacity in Québec. Estimates of addi- 
tions to benzene capacity and concomitant liquid feedstock and 
fuel requirements are adopted from Petrosar’s forecast. The 
projected increase in requirements in Québec is based on 
Petromont’s submission. 


The resulting forecast increase in petrochemical demand for oil 
between 1980 and 1990 is much smaller than that projected in 
the September 1978 Oil Report. Whereas the 1978 Report pro- 
jected an increase of 159 petajoules in petrochemical demand 
for oil between 1980 and 1990, the current forecast projects an 
increase of only 65 petajoules over the same period. 


The Board’s forecast of petrochemical demand for oil shows an 
increase of 125 petajoules between 1995 and 2000. This 
increase is the result of a bitumen-based world-scale ethylene 
plant which is expected to come on-stream in Alberta in 1997, 
consistent with the views of NOVA, with the Board’s forecast of 
ethylene demand in Canada, and also with expected petro- 
chemical’developments in Alberta. 


Total Petrochemical Demand 


Table 6-13 shows that the Board’s projection of the level of 
petrochemical demand in 2000 is higher than that of the Sub- 
mittors. One reason for this is the higher estimate of demand in 
1980, the starting year of the forecast, but another explanation 
lies in the fact that no single Submittor appeared to cover the 
views of both petrochemical companies and the oil and gas 
companies. The Board has integrated the evidence of petro- 
chemical companies with that of oil and gas companies. For 
example, the major cause of the difference between the Board’s 
forecast of total petrochemical demand for the year 2000 and 
that of TCPL is the Board’s acceptance of NOVA’s forecast for 
the construction of an ethylene plant based on propane and 
butanes. Similarly, the difference between the Board’s forecast 
and those of Gulf and Texaco’s is the Board’s expectation of 
two additional ethylene plants, using LPG and bitumen as feed- 
stocks. 


6.5 Demand in the Industrial Sector 


Views of Submittors 


Gulf, Imperial, Petro-Canada, Shell, and Texaco provided com- 
plete long range industrial demand forecasts for Canada. These 
forecasts are compared in Table 6-16 and Figure 6-4. 


Table 6-16 


TOTAL ENERGY DEMAND IN THE INDUSTRIAL 
SECTOR - CANADA 


Comparison of Forecasts® 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ 2316 2681 3222 3 746 4317 3.2 
Imperial 2371 2722 3140 3608 3975 2.6 
Petro-Canada™®"""1 928 2276 2631 2 780°3 065 2.3 
Shell™ 2 505"2:925°3 318 — ‘4070 2.5 
Texaco 2197 2 462 2 784 3 123 3543 2.4 
NEB 2 326 2589 2 888 3 243 3 833 2.5 


() Supplemental Forecast. 

(2) Includes thermal, industrial and metallurgical coal. 

(3) Does not include hog fuel and pulping liquor except some incremental volumes 
of wood wastes. 

AA|—Average Annual Increase 


45 


5 000 


4 000 


3 000 


PETAJOULES 


2 000 


1 000 


1980 1985 


Figure 6-4 
Comparison of Forecasts 


There was a general consensus among the Submittors that 
higher energy prices, increasing conservation and lower eco- 
nomic growth than experienced in the 1960s and early 1970s, 
would characterize the forecast period. Industrial energy 
demand was expected to grow at a slower rate than in the past. 
Changes in relative fuel prices and technological innovations 
were expected to result in considerable interfuel substitution 
over the next two decades. 


Regionally, it was expected that demand for energy in the west- 
ern provinces would grow at a faster rate than in the east, ref- 
lecting lower prices of energy and/or higher economic growth 
rates. 


Despite many similarities in assumptions among the Submittors, 
considerable differences existed in the rate at which the 
demand for energy in the industrial sector was forecast to grow 
to the year 2000. Differences in the Submittors’ forecasts were 
generally due to varying assumptions with respect to the rate of 
growth of the Canadian economy, energy prices, conservation, 
impact of energy-related projects, impact of the NEP and fore- 
casting methodologies. 


Gulf forecast the highest rate of growth in the industrial demand 
for energy in the period from 1980 to 2000. Its forecast was 
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Energy Demand in the Industrial Sector 


based on the assumption of a high rate of growth in real gross 
domestic product, modest conservation, and additional energy 
requirements associated with the development and growth of oil 
sands, heavy oil, and enhanced recovery projects. Energy 
requirements related to oil and natural gas exploration and 
energy related construction activities were also considered in 
the forecast. Gulf saw little change in industrial activity and 
industrial energy demand as a result of the NEP. 


Petro-Canada forecast the lowest growth in the demand for 
energy in the industrial sector. It considerably reduced its fore- 
cast of demand for energy in the supplemental submission 
primarily due to the assumption of higher energy prices than 
those in its original submission. 


Differences in definition among the Submittors were common in 
this sector. For instance, Shell included agricultural use of diesel 
fuel in the industrial sector. As a result, Shell’s estimate of 
demand for energy for 1980 is the highest of all Submittors. 
Petro-Canada, unlike the other major Submittors, did not 
include consumption of hog fuel and pulping liquor, with the 
exception of some incremental volumes of wood wastes, in its 
energy demand forecast resulting in the lowest estimate for 
1980 among the Submittors. 


Growth in resource-based industries in western and eastern 
Canada, implementation of oil sands projects, and construction 
of gas pipelines in Québec, the Maritimes, and other regions 
were considered by a number of Submittors to be some of the 
major factors affecting demand for industrial energy in the fore- 
cast period. With few exceptions, it was generally believed that 
the NEP would have only a marginal impact on the rate of 
growth of industrial energy demand. 


Most of the Submittors expressed the view that overall energy 
prices, and especially those of oil and natural gas, would con- 
tinue to rise in real terms in the forecast period. 


Natural gas was expected to achieve a competitive advantage 
over oil. The reasons given were the oil and natural gas price 
relationship outlined in the NEP, and the expected reductions in 
the surplus of residual fuel oil due to upgrading and reduced 
production. 


The price of electricity was assumed by most of the Submittors 
to rise at the rate of inflation. Some believed that in the short run 
electricity prices might rise in real terms, but not as rapidly as 
those of oil and natural gas. Most of the Submittors expected 
that, in the 1990s, electricity could become competitive relative 
to gas and particularly to oil in certain regions. 


Because of increased capital and labour costs, and environmen- 
tal restrictions, the price of coal was predicted by a number of 
the Submittors to increase in real terms. However, coal was 
forecast to improve its competitiveness relative to other fuels. 


Submittors who made a forecast of hog fuel and pulping liquor 
demand expected increased use, particularly in the pulp and 
paper industry, as increases in fossil fuel prices made wood 
wastes increasingly competitive. The market share of wood 
wastes was forecast to increase noticeably until 1990 and then 
was expected to stay more or less constant, mainly as a result 
of supply limitations. 


Demand for natural gas in the industrial sector was forecast to 
show a strong growth in the 1980s, due to its price competitive- 
ness, as pipelines are extended to Québec, the Maritimes, and 
Vancouver Island, and as efforts are made to displace 
petroleum products in existing and new markets. 


In the 1990s, the rate of increase in the gas market share was 
expected to slow down. TCPL, along with a small number of 
other Submittors projected a slight decrease in the gas market 
share in a number of regions in the second half of the forecast 
period. 


Expansion in industrial natural gas demand was assumed by 
most Submittors to be mainly at the expense of oil. Electricity 
was also forecast by a majority of Submittors, including the 
province of New Brunswick, to expand its share of the industrial 
energy market by displacing oil. 


Some of the Submittors forecast the market share of coal to 
expand. Strong growth in the demand for coal, mainly at the 
expense of oil, was forecast by Ontario and Manitoba. Others, 
like Imperial, expected the share of coal to remain more or less 
constant throughout the forecast period. Still others predicted a 


decline in the share of coal in the industrial energy market. How- 
ever, in most cases, minimal changes were forecast. 


Displacement of oil products was most pronounced in the case 
of heavy fuel oil which was forecast by British Columbia, among 
others, to lose most of its share of the industrial energy market 
to natural gas, electricity and other fuels. 


Submittors generally expected demand for diesel fuel oil to 
remain firm or even increase due to an expected lack of sub- 
stitutable fuels in certain industrial applications and anticipated 
growth of industrial activity in remote areas. 


Most of the Submittors assumed some conservation in energy 
consumption because of expected increases in real energy 
prices and energy saving technological innovations. Provinces 
recognized the potential significance of conservation towards 
the achievement of both national self-sufficiency in oil and 
higher degrees of regional self-reliance. 


British Columbia, and a number of other Submittors, expressed 
the view that additional conservation would be relatively modest 
because, in response to increases in energy prices since 1973, a 
great deal of conservation in the industrial sector has already 
been achieved. 


Most Submittors’ estimates of conservation potential for the 
industrial sector ranged from 8 percent to 25 percent over the 
1979 energy consumption level by the year 2000. 


Ontario stated that it was committed to achieving a 25 percent 
reduction in the energy required per unit of output by 1985 as 
compared to the 1975 level. Further savings of five to ten per- 
cent were assumed to be achieved by the year 2000. 


A large number of Submittors, including Nova Scotia and 
Ontario, expected increasing volumes of renewable and recov- 
erable energy sources to be used. Imperial expressed the view 
that, by the year 2000, solar energy could capture about 1.5 
percent of the industrial energy market. TCPL, on the other 
hand, did not see any significant potential for solar energy in the 
industrial sector in the forecast period. 


Changes in the energy demand forecast in the supplemental 
submissions filed after the announcement of the NEP, often 
incorporated not only the impact of the NEP but also revised 
and updated economic, demographic and other assumptions. 
This made it difficult to isolate and quantitatively measure the 
impact of the NEP on the industrial energy demand forecasts of 
the various Submittors. 


A number of Submittors expected natural gas, and to a lesser 
extent coal and electricity, to increase their market shares at the 
expense of oil due to the NEP. 


Approximately half of the Submittors, who made some com- 
ments about the off-oil policy goal of reducing the market share 
of oil to ten percent, indicated that the goal was attainable at 
the national level by 1990. TCPL’s comments reflected the 
views of a number of Submittors, namely, that in eastern 
Canada, the off-oil policy objective might be achieved, but only 
with a great deal of additional effort. Imperial and a few others 
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expressed the view that the goal of the off-oil policy could not 
be achieved in Québec and the Maritimes at least by 1990, 
although in some cases the market share of oil might get very 
near to ten percent. 


The provinces, by and large, seemed to be in agreement with 
the basic objective of the off-oil policy. 


Views of the Board 


The Board forecasts the demand for energy in the industrial sec- 
tor to increase from 2 326 petajoules in 1980 to 2 888 peta- 
joules in 1990, and to 3 833 petajoules by the year 2000, as 
shown in Table 6-17. 


The Board’s forecast economic growth, real energy prices, and 
conservation are expected to keep the growth rate of industrial 
energy demand at about 2.2 percent per year during the 1980s. 
In the 1990s, industrial demand for energy is forecast to grow at 
a higher rate of 2.9 percent per year, partly because higher real 
energy prices and other conservation measures are expected to 
have had most of their impact by about 1990 and partly 
because of the forecast of more rapid economic growth in the 
1990s. 


The Board forecasts the demand for natural gas in the industrial 
sector to increase from 677 petajoules in 1980, to 1085 peta- 
joules in 1990, and to 1 560 petajoules by the year 2000. Fore- 
cast market shares are presented in Table 6-18. As a result of 
the improved competitive position of natural gas, expansion in 
new market areas as well as conversions in existing markets, 
anticipated reduction in the production of heavy fuel oil in East- 
ern Canada, and other factors such as security of supply, it is 
expected that the market share of natural gas in the industrial 
energy market will increase from 29 percent in 1980, to 38 per- 
cent in 1990, and 41 percent by 2000, mainly at the expense of 
heavy fuel oil. 


In the industrial sector, the demand for electricity is projected to 
increase from 490 petajoules in 1980, to 639 petajoules in 
1990, and to 885 petajoules by the year 2000. The market 
share of electricity is forecast to increase from 21 percent of the 
industrial energy demand in 1980 to about 23 percent by the 
end of the forecast period, displacing primarily heavy fuel oil. 


Consumption of hog fuel and pulping liquor is forecast to 
become more economical, especially in the pulp and paper 
industry, as a result of predicted increases in fossil fuel prices in 
the 1980s. Consequently, the demand for hog fuel and pulping 
liquor in the 1980s is projected to grow at a rate second only to 
that of natural gas. By the end of the first half of the forecast 
period, most of the available supply of wood wastes is expected 
to be consumed, resulting in stabilization of its market share. 
Expansion in the consumption of hog fuel and pulping liquor is 
assumed to be largely at the expense of oil products. 


The market share of coal is predicted to remain stable in the 
1980s and to decline very slightly in the later part of the fore- 
cast. 


As indicated, the increases in the demand for natural gas, elec- 
tricity, and other fuels are assumed to be mainly at the expense 
of heavy fuel oil which shows a decline in market share from 16 
percent of the industrial energy market in 1980 to five percent in 
1990, and to three percent by the year 2000. 


In response to expected construction and exploration activities 
associated with energy projects, and because of the non-sub- 
stitutable use in certain industrial applications, the demand for 
diesel fuel oil is projected to increase throughout the forecast 
period. 


Consumption of energy per unit of real domestic product in the 
industrial sector is expected to decline by about 24 percent in 
the period from 1980 to 2000. 


Table 6-17 


DEMAND IN THE INDUSTRIAL SECTOR BY ENERGY FORM - CANADA 


Comparison of Forecasts 
(Petajoules) 


Energy Form 1980 
NEB Submittors 
High Low 
Natural Gas 677 783 648 
Oil 
LFO & Kerosene 54 1 42 
Diesel Fuel 127 199 89 
HFO 373 565 337 
EEG 11 66 8 
Hog Fuel and Pulping Liquor 318 332 201 
Other Renewables 0 2 0 
Coal: Thermal & Metallurgical 276 326 262 
Electricity 490 504 455 
Total” 2 326 2000 1927 


1990 2000 

NEB Submittors NEB Submittors 
High Low High Low 
1085 1 342 965 1 560 1 696 227 
47 5S 30 40 52 20 
184 306 67 256 475 60 
130 380 116 96 394 55 
11 214 5 ike 86 4 
448 484 PLT 568 613 324 
10 61 1 25 92 5g 
334 520 300 389 929 345 
639 848 570 885 27 667 
2 888 3318 530 3 833 ZN STE 3 065 


\) Not necessarily the sum of above energy forms as the high and low demand for particular energy forms often represent different Submittors. 
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Table 6-18 


DEMAND IN THE INDUSTRIAL SECTOR BY ENERGY FORM - CANADA 


MARKET SHARES 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Natural Gas 29.1 Sieh / 28.3 SiS 41.9 Sorc 40.7 Ail 7 36.0 
Oil 
LFO & 
Kerosene 228: Se 1.8 1.6 1.8 9 1.0 186 0.6 
Diesel Fuel BES 7.9 AN 6.4 9.5 2.4 6.7 11.9 le 7 
HFO 16.0 18.2 14.7 4.5 Has 3.6 Paty 6.5 583 
LPG 0.5 al 0.4 0.4 6.6 0.2 0.3 2.0 Om 
Hog Fuel and 
Pulping Liquor ROMs 118.41 8.0 16,5 17.4 8.3 14.9 Wes 8. 
Other Renewables — 0.1 — Ors 2.4 — > OLY 2.8 ins: 
Coal: Thermal & 
Metallurgical 11.9 14.7 Wile 11.6 13.4 10.8 10.1 12.6 9.7 
Electricity PANS 23.6 19.2 Pom Pil 18.2 PSY 1 Cy2.6! 16.8 
Total’ 100 -- 100 — — 100 — 


‘) Do not necessarily add to 100 percent as the high and low market shares often represent different Submittors. 


It is expected that in the 1980s, the reduction in the consump- 
tion of energy per unit of real domestic product will proceed at a 
faster pace than in the 1990s, partly as a result of a more rapid 
increase in real energy prices, and partly due to increasing 
applications of energy-saving technological innovations. 


The Board expects the market share of hog fuel and pulping liq- 
uor to increase slightly from 13.7 percent to 14.9 percent in the 
industrial sector over the next two decades. Other renewable 
energy forms are forecast to increase their market share from 
virtually zero to 0.7 percent over the same period. The demand 
for total renewable sources of energy is forecast to increase 
from 318 petajoules in 1980 to 593 petajoules in 2000. 


As a result of the measures announced in the NEP, further 
expansion in demand for natural gas is forecast, and the availa- 
bility of heavy fuel oil is assumed to be reduced in eastern 
Canada from its present level, through upgrading and other 
measures. 


While the demand for heavy fuel oil is expected to decline, the 
demand for diesel fuel oil is expected to continue to increase 
due to anticipated growth in industrial activity in remote areas, 
growth in the energy sector, and its non-substitutable use in cer- 
tain industrial applications. 


The Board expects by 1990 the combined demand for heavy 
fuel oil, light fuel Oil, and kerosene to be well below ten percent 
of the industrial energy market in all regions except the Atlantic 
Provinces, where it is reduced from 49 percent in 1980, to 25 
percent in 1990, and to 12 percent by the year 2000. A pro- 
jected market share of oil higher than ten percent reflects con- 
tinued dependence on oil in Newfoundland and Prince Edward 


Island, as well as in areas not expected to be serviced by natu- 
ral gas in New Brunswick and Nova Scotia, plus a minimum level 
of consumption of oil even in areas with gas service. 


In the industrial sector, the off-oil policy goal of reducing total oil 
share to ten percent is considered by the Board to be achiev- 
able at the national level in all regions except the Atlantic region 
by the year 2000. 


6.6. Demand in the Transportation Sector 
Views of Submittors 


The transportation sector is subdivided into road, rail, air and 
marine transport. Petroleum products — motor gasoline, diesel, 
aviation jet fuel, aviation gasoline and heavy fuel oil account for 
almost the entire demand for energy in this sector. 


Submittors expected energy demand in the air sector to grow at 
the highest rate followed in decreasing order by the rail, marine 
and road sectors. These differing rates of growth in energy 
demand reflected mainly differences in each sector with respect 
to forecasts of economic activity and assumptions regarding 
potential for conservation. 


The overall rates of growth in total energy demand in the trans- 
portation sector presented in Table 6-19 ranged between 0.1 
percent by Norcen and 1.4 percent by Dome. Submittors gener- 
ally expected petroleum products to satisfy almost the entire 
transportation demand for energy in the forecast period. Some 
Submittors, however, expected some substitution of propane 
and electricity for motor gasoline in the road sector. Amongst 
petroleum products, Submittors anticipated substitution of die- 
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Table 6-19 


TOTAL ENERGY DEMAND IN THE 
TRANSPORTATION SECTOR 
Comparison of Forecasts 
(Petajoules) 


AAI-& 
1980" 1985, 19909 1995" 2000) 1980-2000 
Dome NeOS29t G2ee2 OR eaeGl ee 5o0 1.4 
Gulf” 1982 2082 2 195 2 348 2 542 1.3 
Imperial 2070 2113 2133 2 164 2 149 0.2 
Norcen'” 1 870 dev 929 O10 19790) 1-900 0.1 
Petro-Canada’ 1935) 1:936°2025 2097 2231 0.7 
Shell NESS" 1-792) 7626 ——=_ 2050 0.6 
Texaco"? 1877 1853 1962 1940 2094 0.5 
NEB IIo gee O22 212122 122)385 1.0 


“) Supplemental Forecast 
AAI - Average Annual Increase 


sel for gasoline in road transportation. Submittors also foresaw 
continued dominance of aviation jet fuel and diesel, as motive 
fuels in air and rail transportation, respectively. 


Gulf, Norcen, Petro-Canada, Shell and Texaco revised their pro- 
jections of total energy demand in the transportation sector in 
the light of pronouncements in the NEP. While Gulf and Texaco 
reduced their pre-NEP estimates by two to three percent in 


1990 and 2000, Petro-Canada and Shell made significant down- 
ward adjustments, reducing their forecasts by about 10 percent 
in 1990 and 15 percent in 2000. Norcen reduced its pre-NEP 
forecast by 6 percent in 1990 and 2000. 


Norcen and Texaco did not indicate the sectors to which post- 
NEP reductions would apply. While Gulf, Petro-Canada and 
Shell did make some changes to their forecasts in one or more 
non-road sectors, the major reductions in total transportation 
demand resulted from downward adjustments in their estimates 
for road transportation. 


Views of the Board 


The Board’s forecast of total energy demand in the transporta- 
tion sector is compared to Submittors’ forecasts in Tables 6-19 
to 6-21 and Figure 6-5, and is the sum of its estimates of 
demand in the road, rail, air and marine transportation sectors 
which are discussed in sections 6.6.1 to 6.6.4, respectively. 


The Board’s forecast average annual rate of growth in total 
energy demand in the transportation sector is lower than those 
of Dome (which did not present separate estimates of energy 
demand in the four sectors) and Gulf but higher than those of 
other Submittors. The Board’s forecast rate of growth is lower 
than that of Gulf due mainly to the Board’s lower projections of 
demand in the road and air sectors. The Board’s projected rate 
of growth in total demand in the transportation sector is higher 
than other Submittors due mainly to its higher forecast of 
demand in road transportation and to a lesser extent, in marine 
transportation. 


Table 6-20 


DEMAND IN THE TRANSPORTATION SECTOR BY ENERGY FORM - CANADA 


Comparison of Forecasts 
(Petajoules) 


Energy Form 1980 
NEB Submittors 
High Low 

Motor Gasoline 1 341 1 379 1 249 
Diesel 366 433 282 
Aviation Jet 

Fuel 167 176 150 
Aviation 

Gasoline 8 9 8 
Heavy Fuel Oil 73 Fare 61 
Propane 2 2 0 
Electricity 0 2 0 
Total 1 957 2 070 1 835 


1990 2000 

NEB Submittors NEB Submittors 
High Low High Low 
1 22 1 So. 916 Has 1) Bis) 674 
576 600 375 815 943 547 
226 254 142 321 350 169 
9 13 7 st di 1 
81 95 74 94 1-31] 81 
WT oul 6 28 SHE 9 
0 3 0 @) 13 ) 
eae 2 195 1816 7) Stets) 2555 1 900 


‘) Not necessarily the sum of the above energy forms, as the high and low demands for particular energy forms often represent different Submittors. 
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Energy Form 


Motor 
Gasoline 
Diesel 
Aviation Jet 
Fuel 

Heavy Fuel 
Oil 

Aviation 
Gasoline 

Propane 

Electricity 

Total” 


“) Do not necessarily add to 100 per cent as the high and low market shares often represent different Submittors. 


PETAJOULES 


Table 6-21 


DEMAND IN THE TRANSPORTATION SECTOR BY ENERGY FORM - CANADA 
MARKET SHARES 
Comparison of Forecasts 


3 000 


2 500 


2 000 
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1980 


Figure 6-5 


NEB 


68.5 
18.7 


8.5 
3.8 
0.4 
Onl 


0.0 
100 


1980 
Submittors 
High Low 
72.6 66.6 
20.9 14.9 
8.8 iis 
4.0 6.65 
0.5 0.4 
OR] 0.0 
0.1 0.0 


1985 


(Percent) 


NEB 


Dig 
ele 


WOEY 
3.8 
0.4 
0.8 


0.0 
100 


1990 


1990 
Submittors 
High Low 
68.7 50.1 
32.8 19.4 
12.8) To 
4.6 3.6 
OM, 0.4 
Ws ORS 
0.1 0.0 


RANGE OF SUBMITTORS 


Energy Demand in the Transportation Sector 
Comparison of Forecasts 


1995 


NEB 


46.8 
34.2 


13.5 
3.9 
0.5 
asZ 


0.0 
100 


2000 
Submittors 
High Low 
59.7 32.9 
46.0 PP 
16.1 8.4 
Sait Shs: 
0.8 0.3 
ley 0.4 
0.5 0.0 


2000 
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6.6.1 


Views of Submittors 


Road Transportation 


Historically, motor gasoline and diesel have accounted for the 
entire demand for energy in road transportation. Submittors 
generally expected the dominant use of these two fuels to con- 
tinue, although some Submittors anticipated substitution of 
gasoline by propane in commercial fleet operations. With the 
exception of Shell, Submittors did not foresee any role for elec- 
tric power as a substitute fuel. 


Those Submittors’ forecasts of energy demand in road transpor- 
tation that were undertaken on a total Canada basis are given in 
Table 6-22. 


Table 6-22 


TOTAL ENERGY DEMAND IN THE ROAD 
SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ 1596 1658 1727 1802 1908 0.9 
Imperial WOVO) WON 1 GAS 3 SiS i SE —0.4 
Norcen SOM ONOMEOCZ NIE o4 lO OT Ot 
Petro-Canada\” 1 527/71) ZS a) 22) 4] Sal@) 1] Sele 0.0 
Shell eA Gilles Son ol4s — lao oS —0.4 
Texaco 1490 1454 1542 1495 1600 0.4 
NEB 15645 1 5C4516382 670M 1748 0.6 


() Supplemental Forecast 
AA\l—Average Annual Increase 


Gulf projected the highest average annual rate of increase in 
demand, followed by Texaco and Norcen. Petro-Canada 
expected no growth in road transportation demand, while 
Imperial and Shell projected a decline at an average annual rate 
of 0.4 percent. Since Submittors’ forecasts of average annual 
rates of change in total energy demand in road transportation 
are mainly a weighted average of their corresponding projec- 
tions for motor gasoline and diesel, Table 6-23 gives, for each 
Submittor, estimated average annual rates of change in demand 
for the two fuels. 


Submittors expected demand for motor gasoline to decline over 
the forecast period. Imperial and Shell, in particular, projected a 
significantly more rapid decline in gasoline demand than did 
other Submittors, particularly Gulf and Texaco. 


In contrast with the demand for gasoline, Submittors forecast 
moderate to high rates of increase in road demand for diesel. 
The forecast average annual rates of growth in road consump- 
tion of diesel ranged from a high of 6.1 percent by Shell to a low 
of 3.3 percent by Imperial, with forecasts by Gulf and Texaco of 
5.5 percent being close to the high forecast. 
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Table 6-23 


ENERGY DEMAND IN THE ROAD SECTOR BY 
MAJOR COMPONENTS - CANADA 
GROWTH RATES, 1980-2000 
Comparison of Forecasts 
(Percent per Annum) 


Motor Gasoline Diesel Total Road 
Gulf™ —0.6 oO 0.9 
Imperial —1.8 3.3 —0.4 
Norcen —0.7 4.8 0.1 
Petro-Canada” —0.8 316 0.0 
Shell —3.0 6.1 —0.4 
Texaco —0.5 ISS 0.4 
NEB —0.9 52 0.6 


(1) Supplemental Forecast 


In regard to propane, Submittors generally assumed some dis- 
placement of motor gasoline by propane in taxis and delivery 
fleets. Imperial estimated demand for propane in road transpor- 
tation to increase from almost no requirements in 1980 to 30 
petajoules by 1990 and 37 petajoules by 2000. Imperial fore- 
cast conversion of 25 percent of the potential fleet market to 
propane in Ontario, Québec, British Columbia and Alberta by 
1990. Gulf anticipated a more modest increase in propane 
demand, from two petajoules in 1980 to six petajoules in 1990 
and nine petajoules in 2000. 


In testimony, Shell projected propane demand in road transpor- 
tation to increase to 5 petajoules in 1985, 22 petajoules in 
1990, and 82 petajoules in 2000. Shell based the forecast on 
initiatives taken by the Ontario Government rather than those 
contained in the NEP. The forecast assumed that propane- 
fuelled vehicles would make up 7 percent of the new light truck 
fleet by 1990 and 15 percent by 2000. The estimated demand 
for propane was not, however, included in Shell’s estimate of 
total energy demand in road transportation given in Tables 6-22 
and 6-23. Petro-Canada’s projection also assumed some sub- 
stitution of propane for motor gasoline. The resulting demand 
for propane was not, however, quantified. 


Shell alone anticipated the introduction of electric vehicles over 
the forecast period. Shell foresaw that by 1990, 0.6 percent of 
the car fleet and 0.3 percent of the truck fleet would use electric 
power instead of gasoline. These proportions were expected to 
increase to 2.7 percent and 1.3 percent, respectively, by the 
year 2000. The volumes of motor gasoline displaced by electric 
power were estimated to be equivalent to 5 petajoules in 1990 
and 23 petajoules in 2000. 


Submittors’ evidence on the methodology and assumptions 
used to forecast demand for motor gasoline and diesel are 
described below. 


Motor Gasoline 


Submittors prepared separate estimates of demand for motor 
gasoline by automobiles and trucks. Evidence on demand for 
gasoline by automobiles is discussed first. 


Imperial and Gulf projected demand for gasoline by cars using 
estimates of total distance travelled, coupled with forecasts of 
average new car fuel efficiencies. 


Imperial’s estimate of distance travelled by automobiles was 
based on its projection of the number of licensed drivers and its 
assumption regarding distance travelled per driver. The number 
of licensed drivers was forecast to increase from 13.7 million in 
1980 to 19.6 million in the year 2000. Average annual 
kilometres per driver were assumed to increase from 11500 
kilometres in 1980 to 13 000 kilometres in 1990, thereafter they 
were expected to return to 1980 levels. 


Gulf forecast distance travelled by automobiles using estimates 
of car registration and distance travelled per car. Registrations 
were projected to increase by two percent per year over the 
forecast period, while distance driven per car was anticipated to 
decline from 16 700 kilometres in 1980 to 16 000 kilometres in 
2000. 


Imperial expected greater improvements in car fuel efficiencies 
than did Gulf. Whereas Gulf forecast average new car fuel effici- 
encies to improve from 11.8 litres per 100 kilometres in 1980 to 
8.6 litres per 100 kilometres in 1990, Imperial expected the effi- 
ciency to improve to 7.5 litres per 100 kilometres by 1990. 
These estimates compared with the voluntary average new car 
fuel efficiency standards of 11.8 litres per 100 kilometres in 
1980 and 8.6 litres per 100 kilometres in 1985. Imperial also 
assumed that road fuel efficiencies would be 13 percent below 
those determined under controlled test conditions. 


Petro-Canada, Shell and Texaco did not indicate the steps used 
to project automobile demand for gasoline. However, factors 
listed by these Submittors as affecting automobile gasoline con- 
sumption; shift to smaller cars, improvements in fuel efficiencies, 
substitution by diesel and to a limited extent by propane, were 
not basically different from those considered by Gulf and 
Imperial. There were, however, a few variations in details pro- 
vided by these Submittors. 


Petro-Canada, in addition to assuming some dieselization of 
automobiles, also expected introduction of compressed natural 
gas in urban fleet transportation. As noted above, Shell 
assumed some substitution of gasoline by electric power. Tex- 
aco predicted measures such as reduced speed limits and gaso- 
line rationing. 


Submittors considered economic activity and fuel costs to be 
the major determinants of demand for gasoline by trucks and 
buses. Their forecasts incorporated the allowance for factors 
such as dieselization and improvements in truck fuel efficiencies. 
Only Gulf and Shell provided separate estimates of the gasoline 
demand by trucks and buses. While Gulf expected gasoline 
demand by trucks and buses to increase at an average annual 
rate of 2 percent, Shell estimated it to decline at a rate of 2.2 
percent per year over the forecast period. 


British Columbia, Manitoba, New Brunswick, Newfoundland, 
Nova Scotia and Ontario submitted forecasts of motor gasoline 
demand in their respective provinces. British Columbia’s fore- 
cast covered the period up to 1995, while New Brunswick’s esti- 
mates covered the period up to 1985. 


British Columbia and Newfoundland estimated demand _ for 
gasoline to increase at average annual rates of 2.2 and 2 per- 
cent, respectively. In contrast, Manitoba, Nova Scotia and 
Ontario predicted declines at average annual rates of 1.7, 0.1 
and 0.2 percent, respectively. New Brunswick expected 
demand for gasoline to remain constant throughout its forecast 
period. 


British Columbia's forecast was based on the expectation that 
fuel requirements of vehicles other than passenger cars would 
continue to increase, while fuel demand by passenger cars 
would stabilize after 1986 because of improvements in fuel 
efficiencies. 


Manitoba estimated lower vehicle utilization, a shift to smaller 
vehicles and improvements in fuel efficiencies. 


Nova Scotia assumed annual distance driven per driver to 
decline from 18 400 kilometres in 1978 to 16 000 kilometres by 
2000. 


Ontario assumed achievement of the 1985 model year target of 
8.6 litres per 100 kilometres and further expected average fuel 
economy to improve to 7.8 litres per 100 kilometres by 2000. 


The share of diesel cars in new car sales was forecast by 
Ontario to increase from 2 percent in 1978 to 8.5 percent by 
1995 after which it would remain unchanged. Ontario also 
expected considerable substitution of gasoline by propane and 
electricity. 


Road Diesel 


Trucks account for the major proportion of demand for diesel in 
road transportation. Shell estimated the current share of trucks 
and buses in total road diesel use to be 98 percent. 


Submittors estimated demand for diesel in the road sector 
based on forecasts of economic activity, coupled with the 
expectation that rising fuel costs would lead to increased dieseli- 
zation of both passenger cars and commercial trucking. 


Gulf estimated the proportion of cars on the road which will be 
diesel-powered to be six percent in 1990 and ten percent in 
2000. This was expected to result in an average annual rate of 
growth of 8.3 percent in demand for diesel by cars in the 1990s. 


Gulf also expected increased dieselization of commercial trucks. 
As a consequence, the proportion of diesel in total fuel demand, 
gasoline plus diesel, by commercial trucks was forecast to 
increase from 50 percent in 1980 to 79 percent by 2000. 


While Shell foresaw significant substitution of diesel for gasoline 
in the car and in the light and medium truck markets, no esti- 
mates were provided. Imperial and Texaco submitted projec- 
tions of diesel penetration in the car market. Imperial anticipated 
ten percent of new car sales to be diesel-powered during the 
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period 1985-2000. Texaco predicted the market share of diesel 
cars in new car sales to increase from 3.2 percent in 1985 to 
13.5 percent in 2000. 


With respect to forecasts of demand for road diesel by provin- 
cial governments, Submittors with the exception of Manitoba 
expected demand to increase over the forecast period. The 
forecast annual rates of growth ranged from a high of 7.7 per- 
cent by Newfoundland to a low of 2.5 percent by Nova Scotia, 
with British Columbia and Ontario estimating rates of growth to 
be 4.5 percent and 3.9 percent, respectively. Manitoba 
expected road demand for diesel to decline at an average 
annual rate of 0.6 percent. 


Gulf,, Petro-Canada and Shell reduced their forecasts of total 
energy demand in road transportation subsequent to the 
announcement of the NEP as shown in Table 6-24. 


Table 6-24 


ROAD TRANSPORTATION: SUPPLEMENTAL 
FORECAST RELATIVE 
TO THE ORIGINAL FORECAST 
Percent Increase (+) or Decrease (—) 


Motor Road Diesel Total Road 

Gasoline (% ) (% ) (%) 
Submittor 1990 2000 1990 2000 1990 2000 
Gulf -—12 -21 436 444 -2 —5 
Petro-Canada 6 6 23 -33 -10 —-15 
Shell -17 -35 0.0 0.0 -12 -21 


All three Submittors expected a lower demand for motor gaso- 
line. A principal reason was the prediction that fuel efficiencies 
would be higher than originally assumed, especially after 1985. 
In addition, Gulf anticipated reduced distance per car and 
increased substitution of diesel for gasoline in cars and trucks. 
Shell predicted increased substitution of propane and electric 
power for gasoline. 


The post-NEP demand estimates for road diesel presented a 
mixed pattern. Whereas Gulf increased its pre-NEP forecast of 
demand for diesel by 36 percent and 44 percent, respectively, 
in 1990 and 2000, Petro-Canada reduced its forecast by 23 
percent and 33 percent, respectively. The different patterns ref- 
lected varying perceptions of the effects of the NEP on fuel sub- 
stitution. While Gulf expected increased dieselization of cars and 
trucks, Petro-Canada predicted a less rapid conversion from 
gasoline to diesel, displacement of diesel by compressed natural 
gas and increased conservation due to higher diesel prices. 


Views of the Board 


The Board forecasts total energy demand in road transportation 
to increase from 1 564 petajoules in 1980 to 1 748 petajoules in 
2000 as shown in Table 6-25. This represents an average 
annual growth rate of 0.6 percent, which is higher than that fore- 
cast by all Submittors except Gulf. The Board’s higher estimate 
is due mainly to its higher forecast growth in road demand for 
diesel and to a lesser extent for propane. The Board's forecast 
is compared to the Submittors’ forecasts in Figure 6-6. 
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The Board expects a faster decline in the demand for motor 
gasoline, than all Submittors except Imperial and Shell. The esti- 
mates of Imperial and Shell show both an accelerated decline in 
gasoline demand and a decrease in total demand for energy in 
the road transportation sector. Compared with the Board, Gulf 
estimated not only a slower rate of decline in demand for motor 
gasoline but also a faster rate.of growth in road demand for die- 
sel. 


The Board does not foresee any significant role in the road sec- 
tor for electric power over the forecast period. The same is true 
for new fuels such as methanol, ethanol and compressed natural 
gas. 


The following subsections deal, respectively, with motor gaso- 
line, road diesel, propane and electric power. 


Motor Gasoline 


The Board has adopted the Statistics Canada definition of 
motor gasoline which includes road uses of gasoline and also 
non-road uses such as tractors and fork lifts. These non-road 
uses, however account for only five to six percent of the total 
demand for motor gasoline. 


The Board’s forecast of total energy demand in road transporta- 
tion is based upon fuel prices estimated using blended prices 
forecast in the NEP. Unlike the Board’s previous forecast, the 
current forecast expects substitution of propane for gasoline 
consistent with the policy specified in the NEP. 


The Board forecasts the demand for motor gasoline in road 
transportation to decline from 1341 petajoules in 1980 to 1 115 
petajoules in 2000, an average annual decrease of 0.9 percent. 


The Board’s forecast of total demand for gasoline is the sum of 
demand by passenger automobiles, estimated using a passen- 
ger car gasoline model, and demand by non-automobile vehi- 
cles, mainly trucks, estimated from an equation relating such 
demand to real domestic product, gasoline price and last year’s 
demand. The passenger car model estimates demand for motor 
gasoline by passenger automobiles by, first, forecasting urban 
and rural distances travelled by large and small cars and then 
applying estimates of appropriate fuel economies. The model 
involves estimation of new car sales by size, scrappage rates, 
annual distances travelled and fuel economies. The resulting 
forecast of total demand for motor gasoline is adjusted to reflect 
the Board’s estimates of substitution of gasoline by diesel and 
propane. 


The Board’s forecast shows a much slower rate of decline in 
total demand for gasoline than does Shell mainly because of the 
Board’s lower expectations of substitution by diesel and pro- 
pane and of no penetration by electric power in the gasoline 
market. Imperial’s forecast of a faster average annual rate of 
reduction in demand for gasoline compared to the Board’s esti- 
mates is explained primarily by Imperial’s higher estimates of 
automobile fuel efficiencies and to a lesser degree by its slightly 
higher expected substitution of gasoline by diesel and propane. 
In contrast, the slower rate of decline in gasoline demand pro- 
jected by Gulf vis-a-vis the Board traces partly to Gulf’s lower 


Energy Form 


Motor Gasoline 
Diesel 

Propane 
Electricity 
Total’ 


() Not necessarily the sum of the above energy forms, since high and low demands for particular energy forms often represent different Submittors. 
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Table 6-25 


DEMAND IN THE ROAD SECTOR BY ENERGY FORM - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 

NEB Submittors NEB 

High Low 
1 341 e710) mealke 4) eee 22 
221 292 129 403 
2 2 0 17 
0 2 0 0) 
105 64 lO). OnmanIE On 1 632 


1990 
Submittors NEB 
High Low 


1 330 VIOMMABhIS 
450 195 605 
31 6 28 

3 0 0 
1727 1314 1748 


RANGE OF SUBMITTORS 


1985 


Energy Demand in the Road Sector 
Comparison of Forecasts 


1990 


1995 


2000 
Submittors 
High Low 
Oro 674 
688 329 

Sil 9 
ie 0 

1908 1358 
2000 


55 


estimate of substitution by diesel and propane in the gasoline 
market, partly to its higher forecast of demand for gasoline by 
trucks and buses and partly to its prediction of a slower rate of 
decline in distance travelled compared to the Board’s estimate. 
Texaco’s prediction of a slower rate of decline in gasoline 
demand relative to the Board’s projection is explained mainly by 
Texaco’s lower prediction of dieselization combined with its 
assumption of no penetration by propane in the gasoline mar- 
ket. 


The Board expects that mainly as a result of rising gasoline 
prices and a gradual saturation of car ownership, there will bea 
substantial reduction in the average annual rate of growth in 
new car sales, compared to the historical period. The Board 
projects new car sales to increase at an average annual rate of 
two percent over the period from 1979 to 2000 compared with 
the historical rate of 5.1 percent during 1970-79. The number of 
cars on the road is projected to increase at two percent per year 
over the forecast period compared with 4.7 percent during 
1970-79. This forecast is close to that of Gulf. Annual distance 
travelled per car is estimated by the Board to decline gradually 
from the current 15456 kilometres to 14764 kilometres by 
2000. This decline is more rapid than estimated by Gulf and 
Imperial. 


Consistent with Submittors’ forecasts, the Board anticipates the 
recent trend towards purchase of smaller fuel efficient cars to 
continue over the forecast period. In the Board’s opinion, the 
trend will be reinforced by rising gasoline prices, the growth in 
the proportion of women in the labour force, improvements in 
the fuel efficiencies of North American intermediate and com- 
pact cars to make them competitive with imports, and competi- 
tive pricing of small models to induce families already owning a 
car to buy a second car. The Board estimates that these factors 
will increase the market share of small cars in total new car sales 
for Canada as a whole from 50 percent in 1980 to 63 percent 
by 1995, after which it will remain stable until 2000. 


While Submittors did not provide estimates of market shares of 
small and large cars, a comparison of Submittors’ estimates of 
average new car fuel efficiencies with those of the Board implies 
that the Board’s forecast of market shares is not out of line with 
comparable projections implicit in Submittors’ gasoline fore- 
casts. 


The Board’s estimates of fuel efficiencies of new small and large 
cars, shown in Table 6-26, are based on an analysis of recent 
trends and announced plans of automobile manufacturers. 
Average new Car fuel efficiencies under road conditions are fore- 
cast by the Board to improve from 12.7 litres per 100 kilometres 
in 1980 to 9.3 litres per 100 kilometres in 1985 and 8.1 litres per 
100 kilometres in 1990. The forecast average fuel efficiency in 
1990 is almost identical with Shell’s estimate of 8 litres per 100 
kilometres, is six percent higher than Gulf’s but seven percent 
lower than Imperial’s. 


The gradual substitution of the existing stock of cars by more 


fuel-efficient automobiles exercises a progressively dampening 
effect on gasoline demand by increasing the average fuel effi- 


56 


Table 6-26 


NEW CAR FUEL ECONOMIES BY SIZE 
NEB Estimates 
(Litres per 100 Kilometres) 


Small Gars Large Cars 
Year City | Other City Other 
1980 11.8 9,2 172.5 13.8 
1985 8.6 6.7 13.5 10.6 
1990 Tay: 6.0 12.0 9.4 
2000 Led 6.0 12.0 9.4 


ciency of the vehicle stock. The Board expects that general fuel 
efficiency improvements of all car sizes, combined with a shift to 
down-sized models, would increase average fleet fuel efficiency 
from 15.6 litres per 100 kilometres in 1980 to 10.4 litres per 100 
kilometres in 1990. The Board’s estimate of fleet fuel efficiency 
in 1990 is almost identical with Texaco’s, and three to four per- 
cent lower than those forecast by Gulf and Imperial. 


The Board, like the Submittors, expects increasing penetration 
by diesel-powered vehicles in the gasoline market. The Board 
estimates the proportion of diesel-powered automobiles and 
trucks in total new vehicle sales to increase from six percent in 
1985 to ten percent in 1990 and 13 percent in 2000. 


Regarding demand for gasoline by trucks and buses, the 
Board’s forecast is based on estimates of real domestic prod- 
uct, fuel prices and expected conservation due to improvements 
in fuel efficiencies. The Board estimates truck and bus con- 
sumption of gasoline to increase at an average annual rate of 
0.3 percent over the forecast period. This rate of growth in 
gasoline demand is much lower than Gulf’s estimate of two per- 
cent but higher than Shell’s. Shell estimated truck and bus 
gasoline demand to decline at an average annual rate of 2.2 
percent over the forecast period. 


Road Diesel 


The Board forecasts the demand for road diesel to increase 
from 221 petajoules in 1980 to 605 petajoules in 2000. This 
represents an average annual rate of growth of 5.2 percent, 
compared with the 16.5 percent annual growth rate experienced 
over the historical period 1970-79. 


The Board projects road consumption of diesel on the basis of 
estimates of real domestic product, anticipated substitution of 
diesel for gasoline in automobiles and trucks, and conservation 
in response to higher expected diesel prices. 


Diesel is used for motive power mainly by trucks involved in 
intercity movement of goods. Growth in inter-city movement of 
goods is expected as a result of the forecast increase in real 
domestic product. Diesel trucks weigh at least 8.6 tonnes, and 
generally more than 12 tonnes and travel, on average, 71 000 
kilometres per year. Though diesel engines are, in general, more 
fuel efficient than gasoline engines, the sheer weight of trucks 
and the goods they carry makes it difficult for diesel trucks to 


achieve fuel economies higher than between 53 litres per 100 
kilometres and 49 litres per 100 kilometres. The Board, there- 
fore, does not expect significant improvements in these fuel 
efficiencies. However, the Board estimates that improvements in 
payload efficiencies and other measures will reduce demand for 
diesel fuel by ten percent by the year 2000. 


Historically, there has been a decline in the number of gasoline- 
powered trucks weighing more than 12 tonnes and a corre- 
sponding increase in the number of diesel-powered trucks. The 
proportion of gasoline-powered trucks of the total number of 
trucks weighing more than 12 tonnes declined from 74 percent 
in 1970 to only 18 percent in 1978. The Board expects this 
trend to continue over the forecast period. Additionally, as 
noted previously, the Board anticipates an increase in propor- 
tions of diesel-powered automobiles and trucks in lower weight 
classes in total vehicle sales. 


Since the Board forecasts demand for gasoline to decline, the 
expected growth in road demand for diesel results in a signifi- 
cant increase in the share of diesel in total energy demand in 
road transportation. The share of diesel is estimated to increase 
from 14 percent in 1980 to 25 percent in 1990 and to 35 per- 
cent in the year 2000, as shown in Table 6-27. 


The Board's higher estimate of growth in road consumption of 
diesel contributes to the higher estimate of growth in total 
energy demand in road transportation relative to forecasts of 
Norcen and Petro-Canada. 


Propane 


The Board’s forecast of demand for propane in road transporta- 
tion is dependent upon a price advantage for propane and 
active efforts by all levels of government to promote its use, par- 
ticularly in commercial fleets. The Board notes that measures 
such as a taxable grant of $400 per commercial fleet vehicle 


converted to propane, announced in the NEP, and removal of 
sales taxes on propane-powered vehicles and propane, adopted 
by Ontario, should encourage the use of propane. 


The Board agrees with Submittors that high costs of conversion 
would rule out any significant conversions to propane of private 
automobiles and small fleets. The Board expects government 
fleets and commercial fleets with more than 20 vehicles to 
account for most of the displacement of gasoline by propane. 
The number of propane-powered vehicles in government fleets 
is estimated to increase from 170 in 1980 to about 25 000 by 
2000. The number of propane-fuelled vehicles in commercial 
fleets is projected to increase from about 8600 in 1980 to 
120 000 in 2000. These estimates of conversion to propane are 
higher than those of Submittors except Imperial and Shell. Thus, 
whereas the Board estimates road demand for propane to 
increase from 2 petajoules in 1980 to 28 petajoules in the year 
2000, Imperial and Shell forecast the demands to be 37 peta- 
joules and 82 petajoules, respectively, in 2000. 


The Board’s forecast of average annual rate of growth in total 
energy demand in road transportation is higher than Texaco’s 
primarily because of the Board’s higher estimate of growth in 
road demand for propane. 


Electric Power 


The Board is of the opinion that substantial technical improve- 
ments, especially in energy storage batteries, are required 
before electric cars can successfully penetrate the vehicle mar- 
ket. Because of uncertainties concerning such technological 
developments and the small expected impact they would have 
on energy demand even by the year 2000, the Board's forecast 
contains no specific allowance for energy use by electric cars. 
This procedure is in conformity with that adopted by most Sub- 
mittors. 


Table 6-27 
DEMAND IN THE ROAD SECTOR BY ENERGY FORM - CANADA 
MARKET SHARES 
Comparison of Forecasts 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Motor Gasoline 85.8 91.4 82.6 74.3 87.2 69.7 63.8 78.0 49.6 
Diesel 14.1 17.4 8.6 24.7 30.3 12.8 34.6 50.4 Zula 
Propane 0.1 0.1 0.0 1.0 1.8 0.3 1.6 2.4 0.5 
Electricity 0.0 0.1 0.0 0.0 0.2 0.0 0.0 0.7 0.0 
Total” 100 — — 100 — — 100 — — 


(1) Do not necessarily add to 100 per cent as the high and low market shares often represent different Submittors. 
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6.6.2 Rail Transportation 
Views of Submittors 


Forecasts of total Canadian demand for energy in the rail sector 
were provided by Gulf, Imperial, Petro-Canada, Shell, Texaco, 
and Norcen. 


Forecasts of Submittors differed widely not only in levels of 
demand projected for future years, but also in estimates given 
for the base year. Those Submittors whose forecasts of energy 
demand were in the high end of the range included the demand 
for heavy fuel oil and coal which are used to heat stations and 
other supporting facilities. For the year 1980, estimates ranged 
from 95 petajoules by Gulf to 122 petajoules by Petro-Canada, 
and for the year 2000, they ranged from 110 petajoules by 
Imperial to 186 petajoules by Petro-Canada. Table 6-28 com- 
pares the Submittors’ forecasts. 


Table 6-28 


TOTAL ENERGY DEMAND IN THE RAIL SECTOR - 
CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ 95 99 LOCMS MoO 143 
Imperial SOMOS. WM06ve109.. 10 0.5 
Norcen 12 rO TV wrdacone lor, ELZ2 1.8 
Petro-Canada” 122 133 148 168 186 ot 
Shell™ 1O2Zaeteo., 143, 2163-7183 3:0 
Texaco 120 et Shew 14451159 175 1.9 
NEB LOG Noe l26. 6 1oo. “152 1.8 


() Supplemental Forecasts 
AAI - Average Annual Increase 


Imperial, which predicted the lowest average rate of growth in 
rail transportation energy demand of 0.5 percent per year, 
assumed that improvements in efficiency would largely offset 
any increased requirements arising from growth in freight move- 
ments. On the other hand, Shell, with the highest average 
expected rate of growth of 3.0 percent per year, projected simi- 
lar economic conditions to Imperial but assumed no efficiency 
gains. The remaining Submittors expected modest rates of 
growth in energy demand in the range of 1.3 percent to 2.1 per- 
cent per year. 


All Submittors, except Texaco and Petro-Canada, indicated 
that oil products would be the only source of energy in the rail 
sector. Texaco and Petro-Canada expected limited use of coal, 
decreasing from about one petajoule in 1980 to zero by the year 
2000. 


Some of the Submittors assigned all of the oil demand to diesel 
fuel oil; while the others allocated about 96 percent of the mar- 
ket to diesel fuel and the balance to heavy fuel oil. 
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The Government of British Columbia stated that although meas- 
ures such as better grading could serve to reduce rail transport 
energy requirements, it preferred to make no allowance for such 
improvements. Of the remaining Submittors, only Imperial incor- 
porated conservation of energy resulting from efficiency 
improvements in the rail sector. 


Both British Columbia and Texaco considered introduction of 
electrification of the rail system unlikely since they believed that 
no company was actively investigating this form of conversion. 
In addition, British Columbia believed that the capital costs of 
electrification would be prohibitive. 


Following the announcement of the NEP, Gulf, Shell, and Petro- 
Canada presented revised forecasts of energy demand in the 
rail sector. It was generally stated that the NEP had little or no 
effect on their projections of energy demand since a switch from 
truck to rail mode was not expected. British Columbia did not 
submit a revised forecast but indicated that in the light of higher 
expected prices of diesel, it might reassess the potential for coal 
as a source of energy in the rail sector. 


Views of the Board 


Total energy requirements for rail transportation are forecast by 
the Board to grow at an average annual rate of 1.8 percent from 
107 petajoules in 1980 to 152 petajoules in 2000. This projec- 
tion is based on forecast total real domestic product in the 
manufacturing, agriculture and mining sectors. The bulk of 
goods transported by rail are the products of these sectors. 
Tables 6-28 and 6-29 and Figure 6-7 compare the Board’s fore- 
cast of energy requirements in rail transportation with those of 
the Submittors. 


The Board expects diesel fuel oil to be the dominant fuel con- 
sumed in rail transportation. Coal use by railways for non-motive 
purposes has been reclassified to the commercial sector by Sta- 
tistics Canada. 


Although the Board recognizes that electrification of the rail- 
ways would contribute to savings in oil consumption, the consid- 
erable cost involved is likely to prevent rail companies from con- 
verting during the forecast period. The Board is, however, aware 
of a major rail company currently investigating a method of elec- 
trifying steep grades in the Rockies and the Selkirks, with the 
aim of reducing fuel consumption and improving energy effi- 
ciency. Since the Board has not assumed the use of electricity 
as a viable alternative to diesel fuel oil during the forecast 
period, it foresees limited opportunity for energy conservation in 
rail transportation despite expected increases in diesel fuel 
prices. The Board expects rail companies to undertake struc- 
tural improvements of rail tracks resulting in forecast demand 
for 1985 that is five percent lower than what it would have been 
without such improvements. This saving is expected to rise to 
ten percent by the year 2000. 


Table 6-29 


DEMAND IN THE RAIL SECTOR BY ENERGY FORM - CANADA 


Comparison of Forecasts 
(Petajoules) 


Low 


Energy Form 1980 1990 
NEB Submittors NEB Submittors 

High Low High 

Oil 
Diesel Fuel 107 116 95 126 143 
HFO 0 is) 0 0 7, 
Coal 0 | 0 0 0 
TOTAL” 107 122 95 126 148 


(1) Not necessarily the sum of the above energy forms as the high and low demand 
for particular energy forms often represent different Submittors. 
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6.6.3 Air Transportation 
Views of Submittors 


Forecasts of total demand for energy for air transportation were 
provided by Dome, Gulf, Imperial, Norcen, Petro-Canada and 
Texaco. 


Most Submittors based their forecasts on the expected demand 
for air transportation services and the potential to conserve 
energy in the sector. They indicated that they expected an 
increasing preference for air travel as a result of rising economic 
activity, as well as the availability of incentive airfares. They also 
felt conservation measures would be induced by increases in 
real energy prices. 


All of the Submittors projected average annual growth rates 
lower than the historical rate of approximately 5.2 percent 
between 1970 and 1980. These annual growth rates ranged 
from the lowest estimate of 0.4 percent by Norcen to the high- 
est estimate of 3.6 percent by Petro-Canada, for the period 
1980 to 2000. Gulf, Imperial, Shell, and Petro-Canada fore- 
casted air sector energy demand to increase at average annual 
rates in a narrow range of 3.4 percent to 3.6 percent during the 
period 1980 to 2000. Dome, Texaco, and Norcen projected 
lower annual growth rates of 2.4 percent, 1.4 percent and 0.4 
percent, respectively. 


Almost all Submittors expected positive growth in energy 
demand throughout the forecast period. Excluding Imperial, 
there was general agreement that the growth in energy demand 
would be somewhat higher in the latter half of the forecast 
period. Table 6-30 compares the forecasts and the expected 
annual growth rates for the period 1980 through 2000. 


Both Norcen and Texaco projected little or no growth up to 
1995 followed by a dramatic increase in the remaining five 
years. Texaco indicated that this pattern of growth reflected the 
assumption of increased efficiencies of a new stock of aircraft 
offsetting the impact of an increasing population during the 


Table 6-30 


TOTAL ENERGY DEMAND IN THE AIR SECTOR - 
CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
Submittors 1980 1985 1990 1995 2000 1980-2000 
Dome 1587 173") 20 230 =e253 2.4 
Gulf™ 177 206" §239° 293" 7355 3:5 
Imperial 184 “2187 268) S18" 357 4 
Norcen 162°" 163° "149" 6148" “176 0.4 
Petro-Canada” 177 197 223 275 359 3.6 
Shell W722 99 238) 3285, 3343 a0 
Texaco 101.9 166 166" 91735 e2 tt 1.4 
NEB 17S Sic OON 2355 760m soe 33 


(Supplemental Forecasts 
AAI - Average Annual Increase 
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1980 to 1995 period. Later when less turn-over in aircraft stock 
is expected, a dramatic increase in jet fuel demand would occur. 


The Governments of British Columbia, Ontario, Manitoba, Nova 
Scotia, Newfoundland, and New Brunswick provided forecasts 
of energy demand for their respective provinces. Although they 
had varying outlooks, most forecasts reflected lower growth 
rates than those experienced in the past as shown in Table 6- 
31. 


Newfoundland, Nova Scotia, and Ontario expected modest 
growth of about 3.0 percent annually. New Brunswick projected 
no growth. British Columbia and Manitoba projected average 
annual growth rates of 3.8 percent and 1.9 percent, respec- 
tively. 


Information was provided by Gulf, Shell, Imperial, Texaco, and 
the Governments of Ontario and British Columbia with regard to 
conservation in the air transportation sector. It was generally 
agreed that rising fuel costs would stimulate measures to con- 
serve energy in this sector. These measures would include 
increased load factors, percentage of total available seats which 
are occupied, route rationalization and the use of more wide- 
bodied fuel-efficient aircraft. However, only British Columbia 
indicated the extent to which its forecast of demand reflected 
the effects of savings due to energy conservation. 


British Columbia assumed increases in load factors for its 
medium and long haul domestic flights of 3.5 percent by 1981 
and of a further 3.5 percent by 1986, all from the 1979 base. 
For short haul domestic flights, load factors were assumed to 
increase by five percent in 1981 and by a further five percent 
and ten percent by 1986 and 1996, respectively. Energy savings 
of ten percent by 1986 and a further ten percent by 1991 were 
also expected as a result of the shift to more energy efficient air- 
Craft. 


Following the announcement of the NEP, Gulf and Petro- 
Canada revised their forecasts of energy demand for the air sec- 
tor. Gulf and Petro-Canada had previously forecast annual aver- 
age growth rates that differed significantly; 3.1 percent and 4.5 


Table 6-31 
TOTAL ENERGY DEMAND IN THE AIR SECTOR - 
BY PROVINCE 
Provincial Governments’ Forecasts 
Provincial 
Governments Average Annual Increase, % 
1970-1980 1975-1980 1980-2000 
Actual Actual Forecast 
Newfoundland —- Sy, | 3.0 
New Brunswick — 3.9 0.0") 
Nova Scotia _ —0.5 2.8 
Ontario 6.2 4.3 2.9 
Manitoba 2.8 2.0 1.9 
British Columbia 7.9 6.0 3.8) 


“) Forecast Period, 1979-1985 
(2) Forecast Period, 1980-1996 


Table 6-32 


DEMAND IN THE AIR SECTOR BY ENERGY FORM - CANADA 


Comparison of Forecasts 


(Petajoules) 


Energy Form 1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Oil 
Aviation Turbo 167 176 150 226 254 142 321 350 169 
Aviation Gasoline 8 9 8 9 13 he Ah ye ig 
Table 6-33 
DEMAND IN THE AIR SECTOR BY ENERGY FORM - CANADA 
MARKET SHARES 
Comparison of Forecasts 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Oil 
Aviation Turbo 95.3 95.7 94.4 96.2 96.5 94.4 Sfenw 97.4 95.0 
Aviation Gasoline 4.7 5.6 4.3 3.8 5.6 3.5 3.3 5.0 2.6 


percent respectively. After taking into account provisions con- 
tained in the NEP, they forecast growth rates that were virtually 
the same; 3.5 percent and 3.6 percent respectively. Shell, which 
had forecast an annual rate of growth of 3.5 percent prior to the 
NEP, indicated no change to its forecast of energy demand in 
the air sector in its supplemental submission. 


Views of the Board 


The Board forecasts energy demand in the air sector to grow at 
the average annual rate of 3.3 percent from 175 petajoules in 
1980 to 332 petajoules in 2000. Oil is expected to account for 
all of the energy consumed in this sector. Consumption of avia- 
tion turbo fuel, the principal fuel used, is expected to account 
for practically all of the growth in demand. In contrast, aviation 
gasoline requirements are expected to remain relatively con- 
stant. The Board’s forecast is compared with those of the Sub- 
mittors in Tables 6-32 and 6-33 and Figure 6-8. 


Rising energy demand in this sector reflects a forecast of con- 
tinued growth in passenger air travel stimulated by rising eco- 
nomic activity. Nonetheless, the projected rate of increase is 
below historical levels because airlines are expected to under- 
take conservation measures to moderate their energy require- 
ments. The lack of growth in aviation gasoline demand reflects 
the expectation that piston-type aircraft will continue to be 
replaced by turbo aircraft. 


The Board estimates that conservation measures in the air sec- 
tor will result in forecast demand for 1985 that is ten percent 
lower than what it would be in the absence of such measures. 
This conservation saving is expected to rise to 15 percent by the 
year 2000. These conservation savings will be induced by price 
increases for aviation fuels. Expected conservation measures 
include improvements in aircraft efficiency, as well as in the 
operating efficiency of the air transportation system. 
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Figure 6-8 
Comparison of Forecasts 


6.6.4 Marine Transportation 
Views of Submittors 


Expected annual rates of growth over the forecast period, 1980 
to 2000, in total energy demand in the marine sector ranged 
from 0.4 percent by Imperial to 2.6 percent by Shell. Table 6-34 
compares the Submittors’ projections. 


All Submittors based their forecasts of energy demand on pro- 
jections of economic activity and real energy prices. An addi- 
tional consideration by Imperial and British Columbia was the 
competitive position of heavy fuel oil at Canadian ports relative 
to European ports. They assumed that, as a result of the com- 
petitive advantage of foreign heavy fuel oil, international ship- 
ping would continue to prefer to obtain fuel elsewhere, rather 
than in Canada. 


For the Atlantic ports in particular, the projections of energy 
demand by most Submittors seemed to suggest a less competi- 
tive position for Canadian heavy fuel oil than that experienced in 
1979. Texaco and the Government of New Brunswick differed 
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RANGE OF SUBMITTORS 


1990 1995 2000 


Energy Demand in the Air Transportation Sector 


from this view with forecasts that indicated a continuation of the 
bunker fuel demand reached in the Atlantic provinces in 1979, 
when heavy fuel oil in Canada was priced below the European 
price. 


All Submittors expected diesel fuel oil and heavy fuel oil to pro- 
vide all of the energy consumed in the marine sector. Tables 6- 
35 and 6-36 show the range of expected levels and market 
shares for diesel and heavy fuel oil. Most Submittors projected a 
declining market share for heavy fuel oil although it was 
expected to continue to be a major source of energy. 


Only Gulf, Shell and Petro-Canada provided revised forecasts of 
energy demand following the announcement of the NEP. 
Whereas Gulf and Shell expected no impact on demand, Petro- 
Canada expected the average annual rate of growth in demand 
to be 1.6 percent from 1980 to 2000, a decline from their pre- 
NEP forecast growth rate of 1.8 percent. 


Table 6-34 


TOTAL ENERGY DEMAND IN THE MARINE 
SECTOR - CANADA 
Comparison of Forecasts 
(Petajoules) 


AAI-% 
1980 1985 1990 1995 2000 1980-2000 
Gulf™ 119: 4199 Ze — tat 7” 156 1.6 
Imperial iv@eo Wiseatazae ize 126 0.4 
Norcen 109 41571197 123 - 133 1.0 
Petro-Canada” 109 113 125 135 149 1.6 
Shell 100) T1S' Si) 14875 166 2.6 
Texaco {OG iio es 129) «142 1S 
NEB 112 d6) ACS? 139) 153 LG 


(1) Supplemental Forecast 
AAI - Average Annual Increase 


Views of the Board 


Energy demand for marine transportation is forecast by the 
Board to grow at the average annual rate of 1.6 percent from 
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112 petajoules in 1980 to 153 petajoules in 2000. Tables 6-34 
to 6-36 and Figure 6-9 compare the Board’s forecast with those 
of the Submittors. 


The Board based its forecast of energy demand on expected 
levels of sea cargo activity and the prices of marine diesel and 
heavy fuel oil. Activity is assumed to depend on the level of out- 
put in the manufacturing, agriculture and mining industries. 
Strong growth in these industries is projected during the fore- 
cast period. The Board expects increasing marine fuel prices 
over the forecast period. 


In light of higher prices for marine fuels, the Board expects ship- 
ping companies to adopt fuel conservation measures such as 
improved operating practices and reduced turnaround time at 
ports. The Board has assumed that marine transportation 
energy demand will be less by 5 percent in 1980, 10 percent in 
1985, and 15 percent in the year 2000, than it would be in those 
years if conservation measures were not implemented. 


The Board expects that only oil will be used for marine transpor- 
tation during the forecast period. Marine diesel requirements are 
projected to grow faster than those for heavy fuel oil. 
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Figure 6-9 | Energy Demand in the Marine Transportation Sector 


Comparison of Forecasts 
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Table 6-35 


DEMAND IN THE MARINE SECTOR BY ENERGY FORM - CANADA 
Comparison of Forecasts 


(Petajoules) 


Energy Form 1980 1990 | 2000 
NEB Submittors NEB Submittors NEB Submittors 
High — Low High Low High Low 
Oil 
Diesel Fuel 39 43 37 47 Sf 44 59 1s 45 
Heavy Fuel TS 74 61 81 80 73 94 99 79 
Table 6-36 
DEMAND IN THE MARINE SECTOR BY ENERGY FORM - CANADA 
MARKET SHARES 
Comparison of Forecasts 
(Percent) 
Energy Form 1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Oil 
Diesel Fuel 34.8 39.3 34.7 36.7 43.2 36.4 38.6 46.2 36.2 
Heavy Fuel 65.2 65.3 60.6 63.3 63.6 56.8 61.4 64.8 53.8 


6.7 Other Non-Energy Uses 
Views of Submittors 


Those non-energy uses of petroleum products, other than petro- 
chemical feedstocks, forecast by Submittors were the demand 
for asphalt, lubricating oils and greases, naphtha specialties, 
petroleum coke and other products. For the year 1980, Submit- 
tors estimated that asphalt accounted for approximately 60 per- 
cent of total demand, lubes and greases about 17 percent, and 
other products about 23 percent. 


Table 6-37 and Figure 6-10 compare the Submittors’ forecasts 
of other non-energy uses with that of the Board for total 
Canada. Dome projected the lowest growth rate over the fore- 
cast period of 1.3 percent per year, while Petro-Canada pro- 
jected the highest growth rate of 3.0 percent per year. 


With regard to the projected demand for individual products in 
this category, Submittors expected that the greatest annual 
growth rates over the entire forecast period would be 
experienced by asphalt, with estimates ranging between 1.2 
and 3.4 percent, and by lubes and greases, with estimates rang- 
ing between 2.6 and 3.2 percent. Demand for other products 
was estimated, on average, to increase at about 1.2 percent per 
year. 
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Table 6-37 


TOTAL DEMAND FOR OTHER NON-ENERGY 
USES - CANADA 
(Excluding Petrochemical Feedstocks) 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Dome 265° "273 9288 312) #944 He 
Gulf 238 276 318 362 407 21, 
Imperial 240 276 317 365 423 2.9 
Petro-Canada® 224 265 307 359 404 30 
Shell 235 261) "285. 308 335 1.8 
Texaco”) 264 308 362 417 466 29 
NEB 2595) 295% 83611382) .7488 Paw § 


() Supplemental Forecast 

(2) Pre-NEP forecast, since supplemental forecast did not provide complete data 
for this category. 

AAI - Average Annual Increase 
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Figure 6-10 Energy Demand for Other Non-Energy Uses 


Comparison of Forecasts 


Imperial and Petro-Canada stated that their forecasts assumed 
strong asphalt demand in Western Canada as a result of rapid 
economic growth. Imperial assumed slower growth of asphalt 
demand in Eastern Canada because of lower economic growth 
and increased use of concrete, whereas Gulf envisaged more 
efficient use of asphalt. 


Both Gulf and Imperial indicated that technological improve- 
ments in the quality of lubricating oils and greases were incorpo- 
rated in their forecasts. 


Views of the Board 


The Board’s forecast of demand for petroleum products for 
non-energy uses other than petrochemical feedstocks is pre- 
sented in Table 6-38, which also provides the highest and low- 
est estimates of the Submittors. 


The Board forecasts total other non-energy uses to increase at 
an average annual rate of 2.7 percent, from 259 petajoules in 
1980 to 438 petajoules in 2000. Asphalt demand is expected to 
show the highest increase, at 3.1 percent per year. The demand 
for lubes and greases and the demand for other products are 
forecast to increase at average annual rates of 2.8 percent and 
1.5 percent respectively. Asphalt is forecast to be about 62 per- 
cent of total other non-energy uses by the year 2000, a rela- 
tively slight increase from current levels. Lubes and greases are 
forecast to account for about 18 percent of the total, little 
change from 1980. The proportion of other products is forecast 
to decline from 25 percent at present to about 20 percent by 
the end of the forecast period. 


Other non-energy uses are expected to increase at a greater 
rate in Western Canada than in Eastern Canada, particularly in 
Alberta and British Columbia, reflecting a higher forecast of 
economic growth in Western Canada. 
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Table 6-38 


TOTAL DEMAND FOR OTHER NON-ENERGY USES BY ENERGY FORM - CANADA 
(Excluding Petrochemical Feedstocks) 
Comparison of Forecasts 
(Petajoules) 


1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 
High Low High Low High Low 
Asphalt 149 153 129 201 209 149 Pal | 290 172 
Lubes and Greases 45 45 41 58 64 5) ITE 84 71 
Other Products 65 78 42 Teil 99 47 88 123 oa 
Total” 259 265 224 336 362 285 438 466 Bcc 


(1) Not necessarily the sum of the above petroleum products as the high and low demand for particular petroleum products often represent different Submittors. 


6.8 Own Use and Losses 
Views of Submittors 


The category of own use and losses relates to energy consump- 
tion by the energy supply industry. It includes fuels used by 
pipelines and refineries, and transmission and_ distribution 
losses. Gulf, Imperial, Shell and Texaco provided forecasts of 
total energy demand in this sector. Table 6-39 and Figure 6-11 
compare their projections with that of the Board. 


There were considerable differences in the Submittors’ esti- 
mates for 1980, partly because of differences in definition, for 
example some forecasts apparently included natural gas reproc- 
essing shrinkage. Submittors expected that own use and losses 
of oil would decrease as the use of oil decreases, but own use 
and losses associated with electricity were expected to increase 
steadily with increasing electricity demand. Estimates of natural 
gas fuel and losses were shown to increase initially, decrease, 
then increase again. 


Table 6-39 


TOTAL ENERGY DEMAND BY THE ENERGY 
SUPPLY INDUSTRY - CANADA 
OWN USE AND LOSSES 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Gulf” TOG OS Lem O40. eae elo 2.4 
Imperial 479 509 470 489 533 0.5 
Shell! 529 573 De eo ee OOL 0.3 
Texaco ey Ache AD) 779 850 948 Tey, 
NEB 493 563 545 583 648 1.4 


(1) Supplemental Forecast 

(2) Pre-NEP forecast shown, since supplemental forecast did not provide complete 
details for all energy forms in this sector. 

AA\|—Average Annual Increase 
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Imperial stated that, as a result of projected improvements in 
efficiency, energy supply industry use was expected to show 
only modest growth. Imperial also stated that its projections did 
not include energy requirements associated with possible fron- 
tier gas and oil developments. 


Texaco stated that higher energy losses associated with syn- 
thetic fuel production would be more than off-set by increased 
efficiencies in all segments of energy production. As a result, it 
expected that this sector would grow at less than the overall 
average for primary energy demand, that is 1.7 versus 2.3 per- 
cent per year. 


Views of the Board 


The Board forecasts that own use and losses by the energy sup- 
ply industry will increase at an average annual rate of 1.4 per- 
cent from 493 petajoules in 1980 to 648 petajoules in 2000. The 
Board’s projections for individual energy forms are shown in 
Table 6-40. Submittors provided insufficient detail on individual 
fuels to permit a comparison with the Board’s forecast. 


The energy supply industry is forecast to decrease its consump- 
tion of oil through the year 1990, after which the own use of oil 
is projected to increase slightly. This reflects projected total 
market demand for oil in Canada. Over the whole forecast 
period, the energy supply industry’s use of oil is forecast to 
decline at an average annual rate of 0.3 percent. 


The Board estimates pipeline fuel and losses associated with the 
transportation and distribution of natural gas in domestic mar- 
kets and in the export of natural gas. While export volumes are 
decreasing, domestic requirements are forecast to increase. The 
net result is that own use and losses of natural gas are forecast 
to increase steadily to 1985, to decline somewhat until the early 
1990s, and then to increase again thereafter. For the forecast 
period overall, gas requirements by the industry are projected to 
grow at an average annual rate of 2.5 percent. 


Own use of electricity, LPG’s and coal is expected to increase 
steadily throughout the forecast period, reflecting the projected 
increase in demand for these energy forms. 


Table 6-40 


ENERGY DEMAND BY THE ENERGY SUPPLY 
INDUSTRY BY ENERGY FORM - CANADA 
OWN USE AND LOSSES 
NEB Forecast 
(Petajoules) 


AAI-% 

1980 1985 1990 1995 2000 1980-2000 
Natural Gas OMe Too leGws W106. 164, 2.0 

Oil (excluding 

LPG) 263 250 239 241 247 —0.3 
LPG” 5 6 8 9 ) 3.2 
Electricity Opis. talOO.s LOO. .2 16 3.0 
Coal 5 6 if ) qi2 Sul 


Total Own Use 
and Losses AGS MOOS O40) Oe oN o4S ia! 


(1) Excludes refinery feedstocks and solvent flooding. 


PETAJOULES 


1980 1985 — 1990 


Figure 6-11 Energy Demand in the Energy Supply Industry 
Comparison of Forecasts 


2000 


67 


iN epee ‘th oats ‘ 


17) & é adnrwrts 


@ - 7 in was TrG \ ney 
: : : ant LACE tee 


id 
y 
rf — * appl = i (i cate — <= 
= > a i 
al = rs © 
. 7 be = 
ar v - 
¢ - ea a od a 7 ai] . 
- 13 - : , ’ _ 
. ; , A 
- : J Ca vy ; y 7 
‘ v Pad : ‘ 
th ' Tee a? 
7 oh nN 


hon , 7 
~ =f a i he % 


- a5) 7 = i= _ 
+ ee r =, 
Paw SNe 
i. 
7 uy Pay (=a < 
! ‘ie in th & AG@ : as 
' oe ; - : Ay Sap Gr i re gas 
& 7 J  — J > 
7 »% e : : a Tea wT a 
Ww i _ = a = 
= - 50 = ° 
6-4. A, —~ 4, = vos aa —— ld i 2. S90. ST? ne 
oT on: wenia ROE 8 sia 2 2A wena 


Ot ha / ind nee © Sepals Gar 
VT hARH Ninadiinaperi edo’ yr nthe ee ple ag 
Re NT 


CHAPTER 7 
DEMAND FOR ENERGY BY ENERGY FORM — MIDDLE CASE 


7.1. Introduction 


In this chapter, the total demand by all sectors for each energy 
form is discussed and the Board’s middle case forecast is com- 
pared with the forecasts of the Submittors. To a large extent, 
the material presented here is of a summary nature only since 
the demand for individual fuels within particular market sectors 
was discussed in detail in the preceding chapter. Some Submit- 
tors, however, only provided forecasts of the demand for 
individual energy forms in total and did not disaggregate the 
totals by market sector. Hence, the forecasts of these Submit- 
tors were not included in the forecast comparisons by market 
sector. 


Each section of this chapter includes a tabulation of the Submit- 
tors’ forecasts, at five-year intervals, for the period 1980 to 
2000. In addition, the average annual growth rates implied by 
these forecasts are presented for the intervals 1980 to 1990, 
1990 to 2000, and 1980 to 2000. Much of the discussion relates 
to the demand for each fuel at a national level. Comparisons of 
the demand projections for individual provinces are presented in 
Appendix H. 


7.2 Demand for Natural Gas 
Views of Submittors 


The Submittors’ forecasts of Canadian primary natural gas 
demand are compared in Table 7-1. By the year 2000, these 
forecasts range from a low of 2 671 petajoules, by Dome, to a 
high of 3668 petajoules, by Texaco. Texaco’s forecast 
assumed NEP energy prices and policies while Dome’s forecast 
did not. 


Table 7-1 


PRIMARY NATURAL GAS DEMAND - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
CPA 19452) = — 2578 — — 
Dome 1756 2902 2482 2540 2671 
Gulf™ 1888 2443 2852 3225 3496 
Imperial ili7Assal 2094 2405 2649 2814 
Norcen” 1685 Chly 2310 2524 2723 
NOVA 1833 2156 2404 2766 3145 
Petro-Canada\”) 1789 2334 2647 3002 3338 
Shell™ 1864 2300 2899 — 3447 
Texaco") 2006 2385 2815 3226 3668 
TGPL™ 1800 2471 2689 2814 2961 
NEB 1781 eo20 2664 2955 3410 


(1) Supplemental Forecast 
(2) 1979 


Most Submittors expected the primary energy demand market 
share of natural gas to increase up to the year 1990. After 1990, 
most Submittors forecast a constant or slightly declining market 
share for natural gas. Shell, however, predicted that natural gas 
would increase its market share throughout the forecast period 
due to the assumption that natural gas would maintain its com- 
petitive price advantage over electricity. 


The increased market share of natural gas up to 1990 was ref- 
lected in the Submittors’ estimated average annual growth 
rates. As shown in Table 7-2, the Submittors, with the exception 
of NOVA, projected greater growth in the 1980 to 1990 period 
than in the 1990 to 2000 period. According to the Submittors, 
the most important factors underlying this greater growth in the 
1980s were expansion of natural gas markets and increased 
petrochemical and industrial demand in Western Canada. 


Table 7-2 


PRIMARY NATURAL GAS DEMAND - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980 - 2000 
CPA 2.60) a — 
Dome Shs; 0.7 Bo 
Gulf” 4.2 201 oa 
Imperial 32 136 2.4 
Norcen” Sy st 2.4 
NOVA 24a Pail Pig 
Petro-Canada") 4.0 XS S.2 
Shell a5 dey Sil 
Texaco”) Sl Pe Tf Chl 
FCPE® 4.1 1.0 2.0 
NEB 4.1 20 Cia 


(1) Supplemental Forecast 
(2) 1979 - 1990 


Most Submittors incorporated the expansion of natural gas mar- 
kets in their forecasts of energy requirements. The major areas 
of gas expansion were associated with the extension of natural 
gas pipelines to Québec City, New Brunswick and Nova Scotia 
and to Vancouver Island. Minor areas of gas expansion were 
forecast for Ontario and Manitoba. 


The Submittors’ forecasts of natural gas demand in Québec in 
the combined residential, commercial and industrial sectors are 
compared in Table 7-3. Estimated average annual growth rates, 
over the period 1980 to 2000, ranged from a low of 4.4 percent 
by Gulf to a high of 7.7 percent by Shell, although the majority 
of estimates were between 6.4 percent and 6.9 percent. 
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Table 7-3 


NATURAL GAS DEMAND - QUEBEC 
RESIDENTIAL, COMMERCIAL AND INDUSTRIAL 
SECTORS 
Comparison of Forecasts 
(Petajoules) 


AAI- % 
1980 1985 1990 1995 2000 1980-2000 
Dome 10S WAOTNTZEA SSS 1) 1428 Tee 
Gaz Metro OS T2552 o 2 TSA oor 6.7 
Gulf” 101 ,t609R 188 2 r2s7 4.4 
Imperial 102 198,2°292.. 327.356 6.4 
Petro-Canada‘ 97 202 288 334 359 6.8 
Shell 107. 203-3280) =—-— AIG Vist 
TOPL’ 105 296 340 376 401 6.9 
TQM” 106) "2020 5319 ool eos 6.6 
NEB M02. 194" (27 fis ole. oe 6.4 


() Supplemental Forecast 
AAI - Average Annual Increase 


Table 7-4 compares the Submittors’ forecasts of natural gas 
demand in the Maritimes. Petro-Canada provided the highest 
forecast of natural gas demand in the Maritimes. This forecast, 
which assumed the pricing and policy programs outlined in the 
NEP, was very similar to TQM’s forecast up to 1990. However, 
by the year 2000, Petro-Canada’s forecast was 31 petajoules 
higher. Dome, Norcen and Texaco had the lowest overall fore- 
casts of natural gas demand. Both Dome and Norcen adopted 
the Board’s forecast of natural gas demand in the Maritimes 
from its April 1980 Reasons for Decision. 


Minor increases in natural gas demand were expected as a 
result of the extension of natural gas service to Vancouver 
Island. Most Submittors indicated sales starting in 1983. The 
British Columbia government projected natural gas demand on 
Vancouver Island of 20 petajoules in 1996, the last year of its 
forecast. Similarly, Shell and Texaco indicated volumes of 23 
petajoules and 19 petajoules respectively in the year 2000. 
Westcoast provided the highest forecast of natural gas demand 
on Vancouver Island. However, a significant proportion of this 
demand, 66 percent in 1989 and 46 percent in 1999, was 
attributed to large volume industrial customers. By the year 
2000, Westcoast projected natural gas demand of 49 peta- 
joules. 


Most Submittors providing supplemental forecasts after the 
announcement of the NEP indicated higher natural gas demand 
in 1990. Generally, this higher demand was attributed to lower 
natural gas prices relative to fuel oil and the inclusion of natural 
gas extension demand previously not forecast. Other elements 
of the NEP such as the conversion assistance grants, the market 
development bonuses and the expected upgrading of refineries 
in Ontario and Québec were usually not taken into account or 
were only considered in qualitative terms. 


Many of the natural gas distribution companies commented on 
these elements of the NEP. Those distributors which had con- 
version rental programs — Consumers’, Inland and Union — 
anticipated that the conversion assistance grants would only 
replace these programs. Both Consumers’ and Union, which 
have mature natural gas distribution systems, expected that the 
market development bonuses would have little impact in their 
service areas. 


Table 7-4 


NATURAL GAS DEMAND - THE MARITIMES® 
Comparison of Forecasts 
(Petajoules) 


1982 


Dome 

Gulf™ 
Imperial 

Inter City Gas 
Norcen®) 
NOVA 
Petro-Canada‘) 
Shell” 
Texaco’) 
TCPL™ 
TQM" 

NEB 


(1) Supplemental Forecast 
(2) Excluding demand for electrical generation 
(3) Fuel displacement volumes 
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1984 1985 1990 1995 2000 
23 39 43 54 63 
14 20 48 65 69 
0 0 59 84 101 
47 55 67 — = 
28 37 49 56 63 
31 35 48 71 91 
19 31 74 107 134 
0 23 46 64 79 
0 0 48 60 60 
lve 31 73 89 103 
17 30 73 89 103 
12 26 64 TAS. 96 
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Demand for Primary Natural Gas 
Comparison of Forecasts 


Figure 7-1 


Views of the Board 


The Board forecasts primary natural gas demand in Canada to 
increase from a level of 1 781 petajoules in 1980 to 3 410 peta- 
joules in the year 2000 as shown in Table 7-1 and Figure 7-1. 
This represents an average annual growth rate of 3.3 percent 
over the forecast period. Growth is forecast to be greater in the 
1980 — 1990 period than in the 1990 — 2000 period as shown 
in Table 7-2. 


The primary energy demand market share of natural gas is 
expected to increase to 20.7 percent by 1990 and then remain 
approximately constant over the remainder of the forecast 
period. This increased market share up to 1990 reflects 
increased petrochemical and industrial demand in Western 
Canada and the extensions of the natural gas pipelines. 


The Board’s forecast includes natural gas extension to Québec 
City in 1982, the Maritimes in 1983 and Vancouver Island in 
1983. Minor natural gas expansion volumes are forecast in 
Ontario and Manitoba between 1981 and 1985. 


For the natural gas market east of Montreal, the Board reas- 
sessed its forecast included in the April 1980 Reasons for Deci- 
sion. In light of the evidence presented and the expected impact 
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1990 1995 2000 


of the NEP, the Board revised upward its forecast of natural gas 
extension demand. Further details on the Board's forecast of 
natural gas demand are shown separately for New Brunswick 
and Nova Scotia in Appendix H. It should be noted that the 
Board is to publish a forecast in respect of TQM’s application to 
construct a natural gas pipeline to New Brunswick and Nova 
Scotia. 


With regard to the possible extension of natural gas service to 
Vancouver Island, the Board has adopted the estimates of the 
British Columbia government which forecasts service beginning 
in 1983. These estimates have been extended to the year 2000 
since British Columbia’s forecast ended in 1996. 


7.3 Demand for Refined Petroleum Products 
Views of Submittors 


The total demand for refined petroleum products, excluding 
LPG’s, forecast by the Submittors, is presented in Table 7-5. All 
Submittors, except Dome and Gulf, forecast that total 
petroleum product demand in Canada would decline slightly by 
the end of the forecast period from the 1980 level. Dome and 
Gulf forecast modest increases. 


ni 


Petajoules 

1980 1985 1990 
CPA 4 105 — 4 334 
Dome’) 3823 3686 ~3690 
Gulf 4085 3854 3820 
Imperial A073 973956. 3.789 
Norcen® 4092 3750 3652 
NOVA A TAG 93:967 3199)! 
Petro-Canada) 3682 3485 3407 
Shell’) 41330) 4013 93 (49 
Texaco) 4096 3894 3808 
NEB AO0S8s 23630" 553:09)1 


Table 7-5 


TOTAL DEMAND FOR REFINED PETROLEUM PRODUCTS - CANADA“ 
Comparison of Forecasts 


1995 


3 894 
3 923 
3 871 
3 654 
3 942 
3 453 
3 708 
3 835 


2000 


4 190 
4 127 
3 960 
3 810 
4 129 
3 624 
3 956 
3 858 
4178 


Average Annual Increase - % 
1980-1990 


0.5 
—0.4 
—O:7 
—O.7, 
—1.1 
—0.4 
—0.8 
—1.0 
—0.7 
—0.8 


1990-2000 


1.3 
0.8 
0.4 
0.4 
0.3 
0.6 
0.5 
0.1 
Sz 


1980-2000 


0.5 
0.1 
—0.1 
—0.3 
0.0 
—0.1 
—0.2 
—0.3 
0.2 


(1) Excludes LPG’s; includes oil requirements for electricity generation and energy supply industry own use and losses. 


(2) Supplemental Forecast 


(3) Excludes electricity generation requirements and energy supply industry own use and losses. 


(4) Supplemental Forecast; excludes energy supply industry own use and losses. 


Most Submittors forecast that total petroleum product demand 
would decrease steadily to about the year 1990, after which 
time, it was expected to increase. NOVA and Texaco projected 
a further decline to about 1995. While there was some variation 
in the estimates for 1980, partly attributed to the fact that some 
Submittors had not included all categories of demand, e.g. 
industry own use and losses, it was noted that most Submittors 
had similar estimates of the degree by which the demand for oil 
was expected to change over the forecast period. For the 
1980s, all Submittors, except CPA, projected a decline in mar- 
ket demand that ranged between -0.4 and -1.1 percent per 
year. CPA’s forecast, which had been submitted prior to the 
announcement of the NEP, showed an annual increase of 0.5 
percent to the year 1990, the last year of its forecast, but had 
allowed for a decline in the contribution of oil to primary energy 
demand. For the 1990 decade, the Submittors projected growth 
rates that ranged between 0.1 percent and 1.3 percent per 
year. Over the entire forecast period, the highest projected 
growth rate was 0.5 percent per year and the lowest growth rate 
was -0.3 percent. 


The decline projected for the 1980s was essentially the result of 
significantly reduced demand forecast for light fuel oil and heavy 
fuel oil, reflecting the off-oil measures of the NEP and the 
anticipated competition from other energy forms, particularly 
natural gas and electricity. 


Although strong growth in demand was generally forecast for 
aviation fuels, diesel fuel oil and petrochemical feedstocks, the 
projected decline in light and heavy fuel oil consumption during 
the 1980s was more than sufficient to offset it. By about 1990, 
however, the Submittors forecast that the decline in fuel oils 
demand would moderate somewhat, while the demand for 
transportation fuels, aviation and diesel, would continue to be 
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strong. Some Submittors also projected continued strong 
growth in the petrochemical sector. The resultant outlook was 
for a slight upswing in product demand during the 1990s. 


Since all Submittors expected relatively strong growth for 
energy demand in total, the share of refined petroleum prod- 
ucts, including energy supply industry use, as a percentage of 
total primary energy demand, was projected to decline from 


Table 7-6 


SHARE OF REFINED PETROLEUM PRODUCTS AS 
A PERCENTAGE 
OF TOTAL PRIMARY ENERGY - CANADA” 
Comparison of Forecasts 


(Percentage) 

1980 1985 1990 1995 2000 
CPA 40.2 — 33.0 — —_ 
Dome?) — — — — — 
Gulf 40.9 330 29.1 26.3 24.7 
Imperial 39.8 34.7 30.2 28.3 26.4 
Norcen 43.8 36.7 32.9 30.0 28.2 
NOVA Aoi 37.0 33.6 30.0 27.9 
Petro-Canada) 38.9 32.8 28.6 Z'8\ {6 23.6 
Shell Ane 36.6 31.8 — 29.4 
Texaco 40.5 35.4 Sir 27.6 25.6 
NEB isms SANS) 28:7 2fi2 25.8 


(1) Calculated on the basis of total petroleum product demand, including all market 
sectors, non-energy uses, electricity generation requirements and energy supply 
industry own use and losses. 

(2) No forecast of Total Primary Energy provided. 

(3) Excluding energy supply industry own use and losses. 


current levels, estimated between 39.8 and 43.8 percent, to less 
than 30 percent by the year 2000, as shown in Table 7-6. By 
the end of the forecast period, refined petroleum products were 
projected to have a share that ranged between 24.7 and 29.4 
percent of total primary energy. 


Views of the Board 


The Board’s forecast of refined petroleum product demand, 
excluding LPG’s, is compared with the high and low forecasts of 
the Submittors in Table 7-7 and in Figure 7-2. The Board fore- 
casts that total petroleum product demand will decline at an 
average annual rate of 0.8 percent between 1980 and 1990, 
and that it will subsequently increase at an average annual rate 
of 1.2 percent between 1990 and 2000. This pattern is con- 
sistent with the views of most of the Submittors. 
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Figure 7-2 
Comparison of Forecasts 


Significant decreases in light fuel oil and heavy fuel oil demand 
during the 1980s are forecast to be only partly offset by the 
anticipated strong growth in aviation and diesel fuel demand 
and petrochemical feedstocks. By 1990, however, most of the 
displacement of light and heavy fuel oil is expected to be com- 
pleted, and consequently, the decline in fuel oils demand is 
expected to moderate. At the same time, the demand for avia- 
tion and diesel fuel is forecast to show continued strong growth, 
along with increased demand for petrochemical feedstocks. 
During the 1990s, therefore, the increased demand which is 
forecast for these products is expected to more than offset the 
decrease in the demand for fuel oils. 


Fuel oils are expected to lose market share to both natural gas, 
particularly as a result of gas market expansion in Eastern 
Canada and Vancouver Island, and to electricity in the residen- 
tial, commercial and industrial sectors. An underlying assump- 


RANGE OF SUBMITTORS 


1990 1995 2000 


Total Demand for Refined Petroleum Products 
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Table 7-7 


TOTAL DEMAND FOR REFINED PETROLEUM PRODUCTS BY ENERGY FORM - CANADA“) 
Comparison of Forecasts 
(Petajoules) 


1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 

High Low High Low High Low 
Aviation Fuels WAS 184 158 205 269 149 B32 359 176 
Motor Gasoline 1} S44, 1 379 1 320 1 ae 1 330 1 054 eS Per5 814 
LFO & Kerosene 607 645 583 Sills: 506 287 216 362 160 
Diesel Fuel Oil 581 597 470 873 954 584 1214 ei4: 818 
Heavy Fuel Oil 626 707 541 261 514 246 227 503 200 
Other Products!” 678 Ve 427 795 897 Sets 1074 967 593 
Total Oil AKOO8 4146) enGlOOc OLOOn AVSO42) i 374 Oe 4a Ours 10 OmECLO a4. 


(1) Excludes LPG; includes petrochemical feedstocks; and includes energy supply industry own use and losses of petroleum products. 
(2) The highs (or lows) of Submittors for total oil are not necessarily the sum of the individual fuels shown, since the highs (or lows) for these fuels often represent different 


Submittors. 


(3) CPA submitted the highest estimate for 1990, but this estimate was not included in Figure 7-2 since CPA's forecast did not extend beyond 1990. 


tion is that the off oil measures of the NEP will permit market 
penetration by natural gas, as forecast by the Board, despite 
the pressure of available supplies of fuel oils. This assumption is 
accompanied by the equally important corollary that the dis- 
placed fuels necessarily manufactured in Eastern Canada will 
find alternative outlets through secondary processing and/or 
export. The market shares for light plus heavy fuel oils in the 
residential, commercial and industrial sectors are forecast as fol- 
lows: 


MARKET SHARES OF LIGHT AND HEAVY FUEL OIL — 
CANADA 


NEB Forecast 


(Percent) 
1980 1990 2000 
Residential 34.4 WES 8.7 
Commercial ZeS eS 3.4 
Industrial 18.4 6.1 3.6 
Combined Sectors PAIS: 8.8 4.6 


The Board notes that although the market share of these fuel 
oils in the three sectors combined is reduced to 8.8 percent in 
1990, the off-oil policy target of ten percent is not expected to 
be reached in the residential sector until later. The forecast indi- 
cates that the NEP off-oil policy target for light and heavy fuel oil 
could be met in aggregate by 1990, although not in every sector 
for every province. 


Tables 7-7 and 7-8 summarize the Board’s forecast by major 
petroleum product category. The implied growth rates are 
shown in Table 7-9. As previously indicated, the strongest 
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growth in demand throughout the forecast period is expected to 
be shown by aviation fuels, 3.3 percent average annual growth, 
diesel fuel oil, 3.8 percent, and petrochemical feedstocks, 4.7 
percent. However, only a modest increase in total oil products 
demand is expected, from 4008 petajoules in 1980 to 4 178 
petajoules in 2000. As a result, the share of refined petroleum 
products, excluding LPG’s, as a percentage of total primary 
energy demand is forecast to decline from 39 percent in 1980, 
to 29 percent in 1990, and to 26 percent in the year 2000. 


Table 7-8 


TOTAL DEMAND FOR REFINED PETROLEUM 
PRODUCTS BY ENERGY FORM - CANADA” 
NEB FORECAST 
(Petajoules) 


1980 1985 1990 1995 2000 
Aviation Fuels eS 206 235 269 Joe 
Motor Gasoline 1344 [el 280-1 202," 14150" Tels 
LFO and Kerosene 607 445 315 245 216 
Diesel Fuel Oil 581 709 B73) VOSTy Sien4 
HFO 626 433 261 254 Zan 
Petrochemical 
Feedstocks 156 213 Zen 264 389 
Asphalt 149 173 201 232 273 
Lubes and Greases 45 51 58 67 Ee 
Other Products 65 fal 1676 82 88 
Industry Own Use 
and Losses 263 249 238 241 247 
Total Oil 4.008; <3 830; 3691" 33835 94.178 


() Excludes LPG, includes industry own use and losses of petroleum products. 


Table 7-9 


TOTAL DEMAND FOR REFINED PETROLEUM 
PRODUCTS BY ENERGY FORM - CANADA”) 
GROWTH RATES 
NEB FORECAST 
(Percent per Annum) 


propane and electric power by Shell. Moreover, unlike Gulf, 
Shell forecast gasoline demand by trucks and buses to decline 
over the forecast period. 


Views of the Board 


The Board forecasts the demand for motor gasoline to decrease 
from 1341 petajoules in 1980 to 1 115 petajoules in 2000. This 
represents an average annual decline in demand for gasoline of 
0.9 percent, which is a more rapid decline than that forecast by 
all Submittors except Imperial and Shell. The Board’s forecast is 
compared with Submittors’ forecasts in Tables 7-10 and 7-11 


1980-1990 1990-2000 1980-2000 

Aviation Fuels 3.0 Shs) SiS 
Motor Gasoline —1.0 —0.8 —0.9 
LFO and Kerosene -6.3 ° —3.7 —5.0 
Diesel Fuel Oil 4.2 So 3.8 
HFO —8.4 -1.4 —4.9 
Petrochemical 

Feedstocks 3.0 5.8 4.7 
Asphalt 3.0 Sut Oat 
Lubes and Greases 2a 2.9 2.8 
Other Products 1.6 1.4 les 
Industry Own Use 

and Losses —1.0 OxS —0.3 
Total Oil —0.8 2 0:2 


() Excludes LPG, includes industry own use and losses of petroleum products. 


7.3.1 Motor Gasoline 
Views of Submittors 


With the exception of Shell, Submittors generally estimated 
demand for motor gasoline as a component of the total energy 
demand in road transportation. Shell included a small proportion 
of total demand for motor gasoline, 9 percent in 1980 and 17 
percent in 2000, in the industrial sector. The evidence of Sub- 
mittors generally related not only to estimates of distances trav- 
elled by gasoline-powered vehicles and their potential fuel effici- 
encies but also to possibilities of substitution of motor gasoline 
by alternate fuels such as diesel, propane and electric power. 
By the year 2000, Submittors’ forecasts ranged from a low of 
814 petajoules by Shell to a high of 1375 petajoules by Dome. 
Submittors forecasts are compared in Tables 7-10 and 7-11. 


With the exception of Dome, Submittors forecast a decline in 
demand for motor gasoline. In particular, Imperial and Shell 
expected a more rapid decline in gasoline demand than did 
other Submittors. 


The differences in the average rates of decline in demand for 
gasoline estimated by Submittors arose mainly from differences 
in estimates of automobile fuel efficiencies, estimates of 
expected potential substitution of gasoline by alternative fuels 
and estimates of fuel conservation by trucks and buses. Thus, 
the relatively faster rates of decrease in gasoline demand fore- 
cast by Imperial and Shell were due mainly to their forecasts of 
higher fuel efficiencies of cars combined with a higher estimate 
of substitution of propane for gasoline by Imperial and of diesel, 


and Figure 7-3. 


Table 7-10 


DEMAND FOR MOTOR GASOLINE - CANADA 


Comparison of Forecasts 


(Petajoules) 


1980 1985 1990 1995 2000 
Dome 1 353 L217 1 208 2 IP SiVAS) 
Gulf™ 1 358 ihoee 1 267 WEAVE 1 197 
Imperial 1379 1 320 1 199 1 092 957 
Norcen 1 378 1 346 1 328 1210 1 202 
Petro-Canada‘) 1320 1218 if atsts) 1 101 1116 
Shell” il Chee i! 12 1054 == 814 
Texaco 1 360 1 286 1 330 1 220 || 22Z 
NEB 1341 1 280 T212 1 150 bw 
(. Supplemental Forecast 

Table 7-11 


DEMAND FOR MOTOR GASOLINE - CANADA 
GROWTH RATES 


Comparison of Forecasts 


(Percent Per Annum) 


1980 =1990" 1990 -2000 1980'-'2000 


Dome —1.1 as 0.1 
Gulf —0.7 —0.6 —0.6 
Imperial —1.4 —2.2 —1.8 
Norcen —0.4 —1.0 —0.7 
Petro-Canada'”) +1.4 —0.6 —0.8 
Shell —2.6 —2.6 —2.6 
Texaco —0.2 —0.8 —0.5 
NEB —1.0 —0.8 —0.9 


() Supplemental Forecast 
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Demand for Motor Gasoline 
Comparison of Forecasts 


Figure 7-3 


The Board’s forecast of total demand for gasoline, like those of 
most Submittors, comprises the sum of gasoline demands by 
passenger automobiles and in other uses. The Board’s projec- 
tion of a faster decline in total gasoline demand than most Sub- 
mittors is explained partly by its estimate of a relatively greater 
decline in distance travelled per automobile, partly by its higher 
projection of penetration by diesel and propane in the gasoline 
market and partly by its higher estimate of fuel conservation for 
trucks and buses. 


7.3.2 Aviation Fuels 
Views of Submittors 


Dome, Gulf, Imperial, Norcen, Petro-Canada, Shell, and Texaco 
provided forecasts of Canadian demand for aviation fuels. The 
expected average annual rates of growth in these forecasts 
ranged from 0.4 percent to 3.6 percent for the period 1980 to 
2000. These rates reflected slower assumed growth in demand 
than in the past since high energy prices were expected to 
induce the use of more efficient aircraft and the adoption of 
other measures to minimize fuel consumption. Several Submit- 
tors felt that improvements in operating efficiencies would have 
a greater impact in the 1980s than in the 1990s since a lot of 
existing aircraft would be replaced during the first half of the 
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RANGE OF SUBMITTORS 


1990 1995 2000 


forecast period. The Submittors’ forecasts of the demand for 
aviation fuels are compared in Table 7-12 and 7-13. 


Different trends in demand were expected for each of the two 
types of aviation fuels. Most Submittors projected a flat demand 
for aviation gasoline. In contrast, aviation turbo fuel, which is the 
dominant fuel, was expected by all Submittors to capture practi- 
cally all of the increased demand for aviation fuels. As a result, 
the market share for aviation gasoline was expected to decline 
over the period 1980 to 2000. 


Gulf, Imperial, and Shell provided a breakdown of aviation turbo 
demand by the two types: kerosene and naphtha. These Sub- 
mittors expected very little change in the shares of each type of 
fuel over the forecast period. However, the expected share of 
naphtha turbo fuel was slightly higher for Shell than for Gulf and 
Imperial. Table 7-14 shows the demand for naphtha type and 
kerosene type aviation fuels by Submittor. 


Views of the Board 


The Board forecasts the total demand for aviation fuels — avia- 
tion gasoline and aviation turbo fuels — to grow at the average 
annual rate of 3.3 percent during 1980 to 2000, increasing from 
175 petajoules in 1980 to 332 petajoules in 2000. Tables 7-13 
and 7-14 and Figure 7-4 compare the Board’s forecasts with 
those of the Submittors. 
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Figure 7-4 Demand for Aviation Fuels 
Comparison of Forecasts 


Table 7-12 Table 7-13 
DEMAND FOR AVIATION FUELS - CANADA DEMAND FOR AVIATION FUELS - CANADA 
Comparison of Forecasts GROWTH RATES 
(Petajoules) Comparison of Forecasts 
Submittors 1980 1985 1990 1995 2000 ea Na) 
Dame 158 173 501 030 053 1980-1990 1990-2000 1980-2000 
Gulf™ We 206 239 293 helo) Dome 24 Pe, 24 
Imperial 184 218 263 318 Shai Gulf By G: 40 35 
Norcen 162 163 149 148 176 Imperial 3.6 ah 3.4 
Petro-Canada‘) AG 7. 197 223 275 359 Norcen 208 7 0.4 
Shell +72 199 238 285 343 Petro-Canada” 23 4.9 36 
Texaco 161 166 166 173 avi Shell BS ao 3.5 
NEB 475 206 285 269 332 Texaco 0.3 2.4 1.4 
NEB 3.0 3.5 5.8 


“ Supplemental Forecast 


() Supplemental Forecast 
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Table 7-14 


SHARE OF DEMAND FOR AVIATION TURBO FUEL 
BY TYPE - CANADA 


(Percent) 

Submittors 1980 1985 1990 1995 2000 
Gulf!” 

Naphtha 35.5 34.0 33.9 33.0 S210 

Kerosene 64.5 65.5 66. 1 67.0 67.2 
Imperial 

Naphtha Silas) S25 Sak? 31.8 Sis 

Kerosene 68.2 GAO 67.3 68.2 68.7 
Shell 

Naphtha S10 39.9 40.0 40. 1 40.2 

Kerosene 63.0 60.1 60.0 59.9 59.8 


(1) Supplemental Forecast 


Higher priced aviation fuels are expected to induce conservation 
measures by airline companies. As a result, growth in the 
demand for aviation fuels is expected to be slower than the 5.2 
percent growth rate averaged in the seventies. Furthermore, like 
most Submittors, the Board assumes that most conservation 
measures will be undertaken in the eighties so that growth in the 
demand in this decade will be less than that in the nineties. 


Consumption of aviation gasoline is expected to remain small 
while aviation turbo fuels will supply practically all of the 
increased demand for aviation fuels. Like the Submittors, the 
Board therefore expects a declining market share for aviation 
gasoline over the forecast period. 


The Board further expects naphtha type turbo fuel to meet 33 
percent of turbo fuel requirements by the year 2000, down from 
the share of 37.6 percent reached in 1980. 


7.3.3 Light Fuel Oil, Kerosene, and Stove Oil 
Views of Submittors 


Light fuel oil, kerosene, and stove oil are used as space heating 
fuels principally in the residential sector, but also in the commer- 
cial sector. Small quantities are used for various purposes in the 
industrial sector, and for electricity generation. 


Dome, Gulf, Imperial, Petro-Canada, Shell, and Texaco submit- 
ted forecasts for total Canadian demand for light fuel oil, kero- 
sene, and stove oil. 


The Submittors expected the demand for these heating oils to 
decrease throughout the forecast period, citing increasing price 
competition from natural gas and electricity; furnace conver- 
sions; energy conservation measures; and programs of the NEP, 
such as the furnace conversion grants, the expansion of the 
CHIP program, the natural gas market development bonuses, 
and the extension of the natural gas service area to the Mari- 
times and Vancouver Island. 


Gulf, Petro-Canada, and Shell submitted revised forecasts of 
the demand for heating oil subsequent to the announcement of 
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the NEP. Of these Submittors, Gulf predicted the largest 
decrease in demand, with total use of heating oil decreasing 
from 598 petajoules in 1980 to 160 petajoules in the year 2000, 
an average decline of 6.4 percent per year. Petro-Canada fore- 
cast the slowest decrease in demand, from 592 petajoules in 
1980 to 305 petajoules in the year 2000, an average annual rate 
of decline of 3.3 percent. 


Texaco submitted its forecast prior to the announcement of the 
NEP, but indicated that it expected additional reduction in total 
oil demand in the residential and commercial sectors as a result 
of the NEP. Most of the oil demand in these sectors represented 
demand for heating oils. 


Submittors’ forecasts of demand for light fuel oil, kerosene, and 
stove oil are shown in Table 7-15. 
Table 7-15 


DEMAND FOR LIGHT FUEL OIL, KEROSENE, AND 
STOVE OIL—CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Dome 645 524 506 324 268 
Gulf™ 598 383 287 242 160 
Imperial 583 412 297 PSH 192 
Petro-Canada" 592 462 361 323 305 
Shell 621 485 BLO = 246 
Texaco 639 513 410 343 332 
NEB 607 445 315 245 216 


(1) Supplemental Forecast 


With the exception of Dome, Submittors expected a more rapid 
rate of decrease in demand for heating oil during the 1980s than 
during the 1990s. Dome stated that most of the predicted 
decrease in demand for heating oils would occur in the 1990s. 


Growth rates of demand for heating oils, as forecast by Submit- 
tors for total Canada, are compared in Table 7-16. 


Table 7-16 


DEMAND FOR LIGHT FUEL OIL, KEROSENE, AND 
STOVE OIL - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Dome —2.4 -6.2 —4.3 
Gulf™ —7.1 —5.7 —6.4 
Imperial —6.5 —4.3 —5.4 
Petro-Canada'”) —4.8 —1.7 -3.3 
Shell™ —-4.9 —4.1 —4.5 
Texaco —4.3 —2.1 —3.2 
NEB -6.3 —3.7 —5.0 


() Supplemental Forecast 


Views of the Board 


The Board forecasts total demand for heating oils in Canada to 
decrease from 607 petajoules in 1980, to 216 petajoules in the 
year 2000, an average rate of decline of approximately five per- 
cent per year. Between 1980 and the year 2000, the Board 
expects the demand for heating oils to decline from 411 to 126 
petajoules in the residential sector and from 130 to 35 peta- 
joules in the commercial sector. In both sectors the decreased 
demand for heating oils results from increased price competition 
from natural gas and electricity, energy conservation, and NEP 
measures. The Board expects a more moderate reduction in 
demand for heating oils in the industrial sector, partly because 
of the greater difficulty of substituting for heating oil in some of 
its uses in this sector. The Board’s forecast is compared with 
Submittors’ forecasts in Tables 7-15 and 7-16 and Figure 7-5. 


In 1980, Ontario, Québec, and the Atlantic Region accounted 
for over 80 percent of Canadian heating oil use. The Board fore- 
casts the demand for heating oils in Eastern Canada to decline, 
as market shares in Eastern Canada fall to levels that are closer 
to those being experienced in the Prairie Provinces. However, 
partly due to their large population, Ontario, Québec, and the 
Atlantic Provinces are expected to continue to account for over 
80 percent of total heating oil use in Canada to the year 2000. 
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Figure 7-5 
Comparison of Forecasts 


7.3.4 Diesel Fuel Oil 
Views of Submittors 


Diesel fuel oil is consumed primarily in the industrial sector and, 
in road and rail transportation. Smaller quantities are also con- 
sumed for marine transportation and in the residential (farm) 
and commercial sectors. Forecasts of the total demand for die- 
sel fuel oil in Canada over the period 1980 to 2000 were pro- 
vided by Dome, Gulf, Imperial, Petro-Canada, Shell and Texaco. 
These forecasts are compared in Tables 7-17 and 7-18. With 
the exception of Dome and Texaco, all Submittors estimated 
some growth in diesel fuel oil demand in 1980 over the 1979 
demand level of 566 petajoules. Over the forecast period, 
expected average annual rates of growth in demand for diesel 
fuel oil ranged from 2.3 percent by Petro-Canada to 4.3 percent 
by Shell. For many Submittors this contrasted with the weak 
demand expected for other petroleum products over the same 
period. As a result, an increasing market share of total energy 
demand was generally expected for diesel fuel oil by the Sub- 
mittors. In general, growth was expected to be faster in the 
1980s, than in the 1990s, as shown in Table 7-18. 


Most Submittors projected the use of diesel fuel oil to increase 
primarily in the industrial and transportation sectors. The 


RANGE OF SUBMITTORS 


1990 1995 2000 


Demand for Light Fuel Oil, Kerosene and Stove Oil 


Fis 


increase in demand for this fuel was attributed to rising activity 
in both of these sectors and shifts in road transportation fuel 
demand from gasoline to diesel fuel. This expected shift in 
demand in road transportation was attributed to the forecast 
price advantage of diesel fuel oil over other fuels and aggressive 


Table 7-17 


DEMAND FOR DIESEL FUEL OIL - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Dome 533 650 813 986 1178 
Gulf™ 582 719 884 TOGS) Wale 4 7: 
Imperial 594 716 861 O38. 1t196 
Petro-Canada") 572 672 764 864 899 
Shell™ 597 762 954 ITSO RM 1074 
Texaco 470 519 584 678 818 
NEB 581 709 873 1031 a4 


+ () Supplemental Forecast. 
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Figure 7-6 


80 


marketing of diesel cars by major automobile manufacturers. In 
the industrial sector, mining development, especially in Western 
Canada, was expected to contribute greatly to future growth in 
diesel fuel oil demand. 


Table 7-18 


DEMAND FOR DIESEL FUEL OIL - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Dome 4.3 3.8 4.0 
Gulf™ 4.3 oo 3.9 
Imperial 3.8 3.3 3.6 
Petro-Canada”) 2.9 1.6 Exe 
Shell 4.8 OnE 4.3 
Texaco Ce 3.4 2.8 
NEB 4.2 3.4 ao 


(1) Supplemental Forecast. 


RANGE OF SUBMITTORS 


1990 1995 2000 


Petro-Canada expected a decline in diesel fuel oil demand for 
thermal electric generation and in the commercial sector as 
natural gas and electricity become relatively less expensive than 
diesel fuel oil and as natural gas becomes more available for 
commercial use. The other Submittors expected little growth in 
diesel fuel oil demand in these sectors over the forecast period. 


With regard to the effect of the NEP, Gulf and Petro-Canada 
had opposing points of view on the effect of the NEP. Gulf 
expected the average annual rate of growth in demand for die- 
sel fuel oil to increase from 2.8 percent to 3.9 percent over the 
forecast period, and Petro-Canada expected this rate to 
decrease from 4.0 percent to 2.3 percent over the same period. 
Both Gulf and Petro-Canada expected most of the impact of the 
NEP on diesel fuel oil demand to be felt in the road transporta- 
tion sector. 


In light of the higher energy prices projected in the NEP, -Gulf 
assumed a higher ratio of diesel to gasoline consumption in the 
agriculture and commercial trucking fleets. Petro-Canada, on 
the other hand, reasoned that increasing diesel prices would 
lower its price advantage over other fuels and therefore lessen 
the rate of conversion from gasoline vehicles and also encour- 
age the substitution of diesel by natural gas and electricity in 
industrial applications in non-remote locations. 


Views of the Board 


The Board estimates total diesel fuel oil demand to grow at an 
average annual rate of 3.8 percent from 1980 to 2000, with 
stronger growth forecast in the 1980s than in the 1990s. 


It is expected that among sectors, road consumption of diesel 
will increase at the highest rate and commercial use of diesel at 
the lowest. The high rate of growth forecast for road diesel con- 
sumption reflects the forecast growth in real domestic product, 
expected substitution of diesel fuel for gasoline in automobiles 
and trucks, and the expectation that the potential for conserving 
fuel through increasing fuel efficiencies of diesel trucks will be 
limited. 


Like the Submittors, the Board forecasts an increasing share of 
total energy demand for diesel fuel oil over the forecast period. 
The Board’s forecasts are compared with those of the Submit- 
tors in Tables 7-17 and 7-18 and Figure 7-6. 


7.3.5 Heavy Fuel Oil 
Views of Submittors 


Heavy fuel oil is used primarily in the industrial, commercial, and 
marine sectors as well as for generation of electricity. Relatively 
small quantities of heavy fuel oil are used in the residential sec- 
tor. 


Forecasts of total demand for heavy fuel oil in Canada submit- 
ted by Dome, Gulf, Imperial, Petro-Canada, Shell and Texaco 
are shown in Table 7-19. The range of the Submittors’ forecasts 
are presented graphically in Figure 7-7. 


All Submittors projected a decline in the demand for heavy fuel 
oil in Canada over the next two decades, resulting from 


Table 7-19 


DEMAND FOR HEAVY FUEL OIL - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Dome Los 622 514 496 503 
Gulf™ Sor 368 246 205 200 
Imperial 618 — 341 —_— 247 
Petro-Canada") 646 459 345 Skee 354 
Shell™ 660 604 386 — Clr 
Texaco 541 471 367 GY2. | 285 
NEB 626 433 261 254 eer 


(1) Supplemental Forecast 
(2) Excludes heavy fuel oil consumption in energy supply industries. 


anticipated expansion of natural gas pipelines in Eastern 
Canada and to Vancouver Island, and measures outlined in the 
NEP. NC Gas also referred to considerations regarding the 
greater security of supply of natural gas compared to heavy fuel 
oil. 


There were wide differences, among the Submittors, in the rates 
at which the demand for heavy fuel oil was projected to decline. 
Over the forecast period, expected average annual rates of 
decline in the demand for heavy fuel oil ranged from 5.8 percent 
by Gulf to 1.7 percent by Dome as shown in Table 7-20. 


Differences in Submittors’ estimates of heavy fuel oil consump- 
tion for 1980 and their forecasts of demand in subsequent years 
were largely due to the differences in underlying assumptions 
regarding their total energy forecasts, relative prices, availability 
of heavy fuel oil, availability of substitutes, and forecasts of mar- 
ket share. 


Gulf, Nova Scotia, and a number of other Submittors, expected 
demand for heavy fuel oil in the 1980s to decline at a faster rate 
than in the second half of the forecast period, largely due to 
expected expansion in upgrading facilities in Central and East- 
ern Canada and to an expected decline in the competitiveness 
of oil relative to other energy forms. Some of the Submittors 
indicated conservation to be an additional factor affecting the 
rate of decline in heavy fuel oil demand. 


Most Submittors indicated that markets created for alternative 
fuels by the reduction in heavy fuel oil demand would be satis- 
fied mainly by natural gas, and to a lesser extent by coal, wood 
wastes, and electricity. 


Among major consuming sectors, reduction in the demand for 
heavy fuel oil in the industrial sector was projected by Imperial 
and other Submittors to be significant. Newfoundland, however, 
forecast little change in the demand for heavy fuel oil used for 
steam raising in the province. Norcen stated, that natural gas 
would be the main fuel penetrating the industrial market cur- 
rently using heavy fuel oil. While a number of Submittors agreed 
with Norcen, others assumed that there would be an increasing 
consumption of coal and wood wastes at the expense of heavy 
fuel oil. 
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Figure 7-7 


Table 7-20 


DEMAND FOR HEAVY FUEL OIL - CANADA 
| GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Dome —3.1 —0.2 —1.7 
Gulf™ -9.4 —2.0 —5.8 
Imperial —5.8 -3.2 —4.5 
Petro-Canada‘) —6. 1 0.3 —3.0 
Shell —5.2 —0.2 —2.8 
Texaco -3.8 —2.5 —3.2 
NEB —8.4 —1.4 —4.9 


(1) Supplemental Forecast 


Future growth in thermal generation was expected to rely less 
on oil. The off-oil strategy outlined by the Federal Government 
and the high cost of oil were expected to limit the use of heavy 
fuel oil for generation of electricity. Most of the oil-fired thermal 
generation plants in the Atlantic region and to a lesser extent 
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those in other regions were predicted to be converted to coal- 
fired plants. 


Petro-Canada expected heavy fuel oil demand for electrical 
generation to be entirely phased out by the year 2000, except 
for limited use by some oil-fired facilities in Newfoundland. Coal, 
and to a certain extent natural gas, were expected by Petro- 
Canada to displace heavy fuel oil as the main fuel for thermal 
electric generation. Nova Scotia expressed the view that in ther- 
mal generation both oil and gas would be more expensive than 
coal. 


In marine transportation, demand for heavy fuel oil was forecast 
to remain stable or to increase somewhat over the forecast hori- 
zon. British Columbia identified the price and availability of 
heavy fuel oil as being the two major factors affecting the 
demand for this fuel in marine transportation. 


In the commercial sector, where heavy fuel oil is used for space 
heating, Texaco and most of the other Submittors projected a 
decline in demand throughout the forecast period. Natural gas 
and electricity were assumed to displace heavy fuel oil. 


There appeared to be a general concurrence among the Sub- 
mittors that the NEP, through its support for upgrading of heavy 


fuel oil, coupled with higher relative prices for oil, would signifi- 
cantly reduce the availability and demand for heavy fuel oil, par- 
ticularly in Central and Eastern Canada. 


Views of the Board 


The Board forecasts the demand for heavy fuel oil to decline 
from 626 petajoules in 1980, to 261 petajoules in 1990, and to 
227 petajoules by the year 2000 as shown in Table 7-21. The 
Board’s forecast assumes a higher price for oil relative to other 
major fuels, availability of natural gas in eastern Canada as well 
as on Vancouver Island, elimination of heavy fuel oil imports, 
establishment of upgrading facilities, and export of any surplus 
refinery production of heavy fuel oil. 


Table 7-21 


DEMAND FOR HEAVY FUEL OIL - CANADA 
NEB Forecast'” 
(Petajoules) 


Sectors 1980 1985 1990 1995 2000 
Residential We 13 6 3 0 

Commercial 67 43 20 1S 12 

Industrial Sis 231 130 106 96 

Marine is 76 81 87 94 

Electricity 

Generation 96 "1 Ze 44 24 
Total® 626 433 261 254 2el 


(1) Does not include heavy fuel oil used by the energy supply industry. 
(2) Totals may not add up due to rounding-off. 


Consumption of heavy fuel oil is forecast to decline in the indus- 
trial, commercial, and residential sectors as a result of increased 
availability of alternative sources of energy at competitive 
prices. Natural gas, renewable sources of energy such as hog 
fuel and pulping liquor, and to a certain extent electricity, are 
expected to displace much of the use of heavy fuel oil in these 
three sectors. 


Consumption of heavy fuel oil for thermal generation of elec- 
tricity is also projected to decline and to be replaced primarily 
by coal. The share of coal in total fossil fuels used to generate 
electricity is projected to increase from about 81 percent in 
1980 to 91 percent by the year 2000. At the same time the 
share of heavy fuel oil is expected to decline from 11 percent in 
1980 to about 1 percent by the year 2000. 


In marine transportation, where comparatively limited opportuni- 
ties exist for fuel substitution, demand for heavy fuel oil is 
expected to increase over the forecast horizon at an average 
annual rate of 1.3 percent. 


On a regional basis, the greatest reduction in the demand for 
heavy fuel oil is expected to occur in eastern Canada where cur- 
rently most of the heavy fuel oil is consumed. 


Through its support for the upgrading of heavy fuel oil, the 
expansion of natural gas markets, and other factors such as the 
use of conversion grants, the National Energy Program is 


expected to reduce significantly the consumption of heavy fuel 
oil. 


7.3.6 Other Petroleum Products 
Views of Submittors 


The other petroleum products included in the Submittors’ 
demand forecasts were petrochemical feedstocks, asphalt, 
lubes and greases, and miscellaneous other products. Several 
Submittors furnished forecasts of total Canadian demand for 
other petroleum products, and these forecasts are compared 
with the NEB forecast of demand for other products in Table 7- 
22. The associated period growth rates are shown in Table 7- 
23. The range of Submittors’ forecasts for the separate prod- 
ucts included in this category is shown in Table 7-24. 


Table 7-22 


DEMAND FOR OTHER PETROLEUM PRODUCTS - 
CANADA”) 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Dome 427 500 550 580 614 
Gulf 437 590 645 681 714 
Imperial 441 524 589 659 770 
Petro-Canada) 414 518 570 605 635 
Shell 445 St 5 )518) 564 593 
Texaco!” 462 598 703 758 807 
NEB 415 508 556 645 827 


(1) Supplemental Forecast 

(2) Includes petrochemical feedstocks, asphalt, lubes and greases, and miscellane- 
ous other products. 

(3) Sum of oil petrochemical feedstocks forecast, which was taken from the 
Supplemental submission, and other non-energy uses forecast, taken from the 
September, 1980 submission. 


Table 7-23 


DEMAND FOR OTHER PETROLEUM PRODUCTS - 
CANADA” 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Dome 2.6 ‘Heal 1.8 
Gulf” 4.0 1.0 2.5 
Imperial 2.9 2g 2.8 
Petro-Canada She a Zia 
Shell™ 1.9 1.0 1.4 
Texaco" 4.3 1.4 2.8 
NEB 3.0 4.1 saa 


(1) Supplemental Forecast 

(2) Includes petrochemical feedstocks, asphalt, lubes and greases, and miscellane- 
ous other products. 

(3) Based on the combined forecast of oil petrochemical feedstocks, taken from 
the Supplemental submission, and other non-energy uses, taken from the 
September, 1980 submission. 
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DEMAND FOR OTHER PETROLEUM PRODUCTS BY PRODUCTS - CANADA 


Table 7-24 


Comparison of Forecasts 
(Petajoules) 


1980 1990 2000 
NEB Submittors NEB Submittors NEB Submittors 

High Low High Low High Low 
Petrochemical Feedstocks 156 210 162 221 357 250 389 B57 231 
Asphalt 149 153 129 201 209 149 273 290 172 
Lubes and Greases 45 45 41 58 64 SS) Let 84 teat 
Miscellaneous Other Products 65 78 42 76 99 47 88 123 52 
Total Other Petroleum Products") 415 462 414 556 703 585 827 807 593 


() Not always the sum of above products as the high and low demand for 
particular products often represent different Submittors. 


Submittors classified different products to this category, as 
shown by differences in the estimated 1980 demand for these 
products. Demand estimates for 1980 ranged from 414 peta- 
joules submitted by Petro-Canada to 462 petajoules reported 
by Texaco. Submittors’ forecasts of growth rates of demand for 
these products from 1980 to 2000 ranged from 1.4 percent per 
year forecast by Shell to 2.8 percent per year estimated by 
Imperial and Texaco. 


Petrochemical 


Dome, Gulf, Imperial, Petro-Canada, Petrosar, Shell, TCPL, 
Texaco and Union Carbide submitted forecasts of the demand 
for petroleum for use as petrochemical feedstock. 


Petrosar, Shell and TCPL assumed that additional liquid feed- 
stock capacity would be constructed in Alberta during the early 
1980s, and in Ontario and Quebec. 


Texaco suggested that to the extent oil is used as a feedstock in 
petrochemical processes, low-value refinery streams should be 
used rather than crude oil. Petro-Canada anticipated increased 
feedstock production, as a result of expected additional hydro- 
processing facilities. 


Most Submittors expected the use of oil products by the petro- 
chemical industry to increase during the 1980s, and to remain 
constant, or perhaps to decline, during the 1990s. Gulf 
anticipated use of oil as a petrochemical feedstock to remain 
constant after 1985. Imperial, Petrosar, Union Carbide and 
TCPL predicted that use of oil as a petrochemical feedstock 
would increase throughout the forecast period. 


Asphalt 


Gulf, Imperial, Petro-Canada and Texaco forecast total 
Canadian demand for asphalt to grow by 3.2 to 3.4 percent per 
year. Dome and Shell forecast annual growth rates of 1.2 and 
1.5 percent, respectively. 


Imperial and Petro-Canada expected strong demand for asphalt 
in Western Canada, due to rapid economic growth. Gulf stated 
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that higher asphalt prices would lead to development of new 
techniques to limit asphalt demand. 


Lubes and Greases 


Average annual rates of increase for total Canadian demand for 
lubes and greases, forecast by Submittors, ranged from 2.6 per- 
cent predicted by Dome to 3.2 percent by Petro-Canada. 
Several Submittors related demand for lubes and greases to 
industrial growth, for example in manufacturing and mining, and 
to recent improvements in product quality. 


Miscellaneous Other Products 


The highest forecast growth in demand for miscellaneous other 
petroleum products, which includes naphtha specialties, 
petroleum coke and waxes, was 2.4 percent per year, with most 
Submittors projecting little growth in demand for these prod- 
ucts. 


Views of the Board 


The Board forecasts total Canadian demand for other petroleum 
products to increase by 3.5 percent per year, from 415 peta- 
joules in 1980 to 827 petajoules in 2000. The Board’s forecast 
is compared with Submittors’ forecasts in Tables 7-22 to 7-24 
and Figure 7-8. 


The Board forecasts that use of oil products as petrochemical 
feedstock will increase by 4.7 percent per year, from 156 peta- 
joules in 1980 to 389 petajoules in the year 2000, reflecting 
planned capacity additions in Eastern Canada and the expected 
development of the petrochemical industry in Alberta. 


The demand for asphalt is expected to grow at an average rate 
of 3.1 percent per year, from 149 petajoules in 1980 to 273 
petajoules by the year 2000. The demand for lubes and greases 
is expected to increase at an annual rate of 2.8 percent, from 45 
petajoules in 1980 to 77 petajoules in the year 2000. Demand 
for miscellaneous other products is expected to increase from 
65 to 88 petajoules between 1980 and 2000. The Board fore- 
casts demand for asphalt, lubes and greases, and other prod- 
ucts on the basis of expected Canadian economic growth. 
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Figure 7-8 
Comparison of Forecasts 


7.4. Demand for Electricity 
Views of Submittors 


In contrast to discussions of other energy forms, the following 
discussion deals with electricity, which is a secondary form of 
energy, rather than the various primary energy forms used for 
the generation of electricity. 


Forecasts of total electricity demand in Canada over the period 
1980 to 2000 were provided by Gulf, Imperial, Petro-Canada, 
Shell and Texaco. Tables 7-25 and 7-26 show the Submittors’ 
forecasts. By the year 2000, these forecasts range from a low of 
1 811 petajoules by Shell to a high of 2 604 petajoules by Gulf. 
Expected average annual growth rates in electricity demand 
from 1980 to 2000 ranged from 2.0 percent by Shell to 4.1 per- 
cent by Petro-Canada. 


Most Submittors based their forecasts of electricity demand on 
the price of electricity in relation to other fuels, and the 
expected rates of growth in real Gross National Product and 
total population. Gulf, Imperial, and Texaco projected Canada’s 
real Gross National Product to grow at an average annual rate 
of 3.0 percent between 1980 and 2000. Shell and Petro-Canada 
projected economic growth rates of 3.2 percent and 3.5 percent 
respectively. 


1990 1995 2000 


Demand for Other Petroleum Products 


All Submittors expected an average annual growth in population 
of approximately one percent during the 1980s, but for the 
1990s expected population growth rates ranged from 0.6 to 0.9 
percent per annum. 


Table 7-25 


DEMAND FOR ELECTRICITY - CANADA”? 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 19935. ees 2000 
Gulf™ 1197" 1475 "1 S30 2216 2604 
Imperial 19193" "1 463°" 1/30" = 1966 “2233 
Petro-Canada” LOjo= Toto 1000 1 ora. 2 ogc 
Shell L223 tile SOle ald Ohm lB 41 
Texaco 1222 panl DOL ame lslOSupeci00 peu Ai0 
NEB WW224ae 450, 4 NC bdees, 10 1oen acheS5 


() Supplemental Forecast. 
(2) Includes transmission losses. 
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All Submittors except Texaco and Shell assumed that electricity 
would become increasingly more price competitive with both 
natural gas and oil over the forecast period. Gulf, Imperial, and 
Petro-Canada expected real electricity prices to remain approxi- 
mately constant during the forecast period while the prices of 
natural gas and oil were expected to increase in real terms. Tex- 
aco foresaw a continuing improvement in electricity’s competi- 
tive position relative to oil over the entire forecast period, how- 
ever, relative to gas, only in the first decade. Furthermore, 
Texaco expected electricity to show a price advantage over oil 
in the residential sector within the second decade. Shell, with 
the lowest forecast growth in electricity demand, expected elec- 
tricity to maintain its present competitive position vis-a-vis natu- 
ral gas and oil. 


All but Petro-Canada expected higher rates of growth in elec- 
tricity demand during the first decade than in the second 
decade, as shown in Table 7-26. Slower population growth in 
the 1990s than in the 1980s was the basic underlying factor. 
Shell and Imperial also expected a slowdown in economic 
growth during the 1990s. 


In general, the Submittors expected electricity to supply an 
increasing share of total energy demand in Canada over the 
forecast period. All Submittors forecast increasing market 
shares for electricity in the residential and commercial sectors 
and, excepting Imperial, in the industrial sector as well. 


Table 7-26 


DEMAND FOR ELECTRICITY - CANADA”? 
~ GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980 - 1990 1990-2000 1980 - 2000 


Gulf™ 4.4 3.6 4.0 
Imperial 3S 2.6 Sid 
Petro-Canada!” 4.1 4.1 ant 
Shell 2.4 1.6 20) 
Texaco Sif 3.4 SHS 
NEB 3.1 re Fs ORe 


() Supplemental Forecast. 
(2) Includes transmission losses. 


TCPL submitted an electricity demand forecast for each prov- 
ince from Ontario to British Columbia. Based on slower GNP 
and population growth than that experienced in the past, and 
improved price competitiveness, TCPL forecast a 3.1 percent 
average annual growth rate for total electricity demand for the 
five provinces over the forecast period. 


Six provincial governments — Newfoundland, Nova Scotia, New 
Brunswick, Ontario, Manitoba, and British Columbia — pro- 
vided electricity demand forecasts for their respective provinces. 
Expected average annual growth in electricity demand over the 
forecast period ranged from 2.7 percent by Ontario to 4.2 per- 
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cent by British Columbia. Several of the provinces based their 
forecasts of electricity demand on assumed economic and 
demographic conditions, and expected provincial energy prices. 


Each provincial government expected electricity to improve its 
present competitive position in relation to other energy forms. In: 
particular, Nova Scotia assumed increasing competitiveness of 
electricity over oil in its Province, and the Government of 
Manitoba assumed that electricity would improve its competitive 
position to 1995 in relation to oil and natural gas, and maintain 
that position during the rest of the forecast period. 


Several electrical utilities provided electricity load forecasts for 
their respective service areas. NFLD Light forecast electricity 
growth in its service area of 5.0 percent per annum to 1985. 
NBEPC, which did not take into account a natural gas pipeline 
into New Brunswick, forecast that growth in electricity demand 
in New Brunswick would average 4.3 percent per year to 1990. 
Based on the assumptions of 1.0 percent annual population 
growth in Ontario, and electricity prices increasing until 1984 
and stabilizing thereafter, Ontario Hydro projected an average 
annual growth rate of 3.3 percent in electricity demand in 
Ontario from 1980 to 2000. SPC forecast electricity demand in 
Saskatchewan to grow at 4.1 percent per annum to the year 
2000. 


Views of the Board 


The Board forecasts that total electricity demand in Canada will 
grow at an average annual rate of 3.2 percent increasing from 
1 224 petajoules in 1980, to 2 285 petajoules in the year 2000. 
These totals include the total forecast demand in the residential, 
commercial, and industrial sectors. Key factors underlying each 
sectoral forecast are economic activity, population, relative 
energy prices, conservation and the potential for replacing other 
fuels with electricity. Tables 7-25 and 7-26 and Figure 7-9 com- 
pare the Board’s forecasts with those of the Submittors. 


In both the residential and commercial sectors, electricity is 
expected to increase its share of the total energy market by 
approximately twelve percentage points over the forecast 
period. This penetration reflects the expectation that the com- 
petitive position of electricity for space heating will improve. In 
contrast, a modest increase of two percentage points is 
expected for electricity’s share of total energy demand in the 
industrial sector, since it is expected that non-price constraints 
will limit further penetration in this sector. 


The Board expects that the demand for electricity in relation to 
total demand for energy in the combined residential, commer- 
cial and industrial sectors will increase during the forecast 
period from 24.7 percent in 1980, to 31 percent by the year 
2000. 


7.5 Demand for LPG 
Views of Submittors 


Liquefied petroleum gases consist of propane and butanes. At 
present major markets for propane are as a heating fuel and a 


petrochemical feedstock. Lesser amounts of propane are used 
by the energy industry and in road transportation. Butanes are 
required by petroleum refiners, and by the petrochemical indus- 
try. 


Submittors’ forecasts of total Canadian use of LPG are shown in 
Table 7-27. Submittors forecast average rates of increase for 
the forecast period ranging from 0.9 percent per year expected 
by Shell to 2.8 percent per year anticipated by Imperial. 


As shown in Table 7-28, most Submittors have forecast a higher 
rate of increase in demand for LPG for the 1980s than for the 
1990s. Gulf anticipated increased use of propane and butanes 
in industry during the 1980s, followed by decreased use during 
the 1990s as investment in the energy industry declines. Texaco 
forecast that demand for LPG by the petrochemical industry 
would increase during the 1980s, but remain constant thereaf- 
ter. Texaco also expected that use of LPG would decrease 
throughout the forecast period in the residential and industrial 
sectors. 
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Figure 7-9 Demand for Electricity 


Comparison of Forecasts 


Several Submittors provided separate forecasts for propane and 
butanes. 
Table 7-27 


DEMAND FOR LPG - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
CPA 100 = 188 = ae 
Dome 135 151 160 173 190 
Gulf™ 105 184 272 218 153 
Imperial 122 139 170 189 211 
Petro-Canada” 131 190 210 —_ PaaS: 
Shell 68 73 79 79 81 
Texaco 119 146 157 157 152 
NEB 89 103 160 210 223 


(1) Supplemental Forecast 


_ RANGE OF SUBMITTORS 


1990 1995 2000 
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Table 7-28 


DEMAND FOR LPG - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
CPA 6.5 — — 
Dome Wists 17 ier 
Gulf™ 10.0 —5.6 1.9 
Imperial 3.4 Dee 2.8 
Petro-Canada"” 4.8 0.2 ZE5) 
Shell™ Tad 0.6 0.9 
Texaco 2.8 —0.3 Wo! 
NEB 6.0 3.4 4.7 


(1) Supplemental Forecast 


Propane 


Imperial forecast the strongest growth in demand for propane, 
at 3.3 percent per year. Other Submittors predicted growth 
rates as low as 1.0 percent per year. 


Most Submittors agreed that the greatest increase would occur 
in the road transportation sector which now derives less than 
one percent of its requirements from this fuel. Imperial Oil 
indicated that demand for propane in the transportation sector 
could grow from almost nil to 37 petajoules by the year 2000, 
reflecting an anticipated shift from gasoline to propane. Shell 
stated that it expected propane-fuelled vehicles to account for 7 
percent (24 300 vehicles) of new light truck sales in 1990, and 
15 percent (64100 vehicles) in 2000. Most Submittors 
estimated increased use of propane, but to a lesser degree, in 
the petrochemical and industrial sectors, and very limited 
growth in the traditional commercial and residential sectors. 


Some Submittors indicated that they were planning marketing 
initiatives designed to increase the use of propane, principally in 
Eastern Canada. Petro-Canada advised that it has under active 
consideration a two-pronged program designed to develop new 
markets for propane in Atlantic Canada and to convert commer- 
cial urban truck and automobile fleets in Ontario to propane. 
ICG Canadian Propane also indicated that it plans to establish 
propane as an automotive fuel for commercial fleet operators in 
Ontario, with 50 million dollars to be invested in auto conversion 


centres over the next five years. The Company estimated that’ 


sales resulting from this new program could reach 600 million 
litres per year by 1985. 


Most Submittors felt that the major obstacle to large scale 
expansion of propane for the domestic market was the lack of a 
well developed secondary distribution network, resulting in 
uncompetitive burner-tip prices; and high costs associated with 
the conversion of heating systems and vehicles to propane. In 
this regard, some Submittors cited recent actions by the Gov- 
ernment of Ontario to remove the road tax from propane and 
exempt propane-powered vehicles from the retail sales tax, thus 
creating a significant incentive for fleet owners to convert to pro- 
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pane. The taxable grants for conversion of furnaces and vehi- 
cles from oil, announced in the NEP, were also considered by 
the Submittors to have provided an impetus to convert to pro- 
pane. Submittors agreed that a substantial usage of propane in 
road transportation could be achieved by making it sufficiently 
price competitive with other fuels. 


Petro-Canada reviewed the world-wide supply and demand for 
total LPG and indicated a possible surplus of 146 000 cubic 
metres per day by 1986. New supplies expected on the world 
market would come mainly from the Middle East, the North Sea. 
Indonesia and Mexico. These new supplies could be brought 
into the United States thereby creating new competition for 
Canadian LPG exporters. 


Butanes 


Several Submittors forecast growth rates of demand for butanes 
as low as one percent per year or less between 1980 and 2000. 
Gulf expected that demand for butanes would grow by 2.5 per- 
cent per year during the forecast period. The major use of 
butanes was seen as likely to remain in gasoline blending and as 
petrochemical feedstock. Some potential for increased usage 
could exist in the petrochemical sector from new petrochemical 
plants designed around a butane feedstock. 


Views of the Board 


The Board expects that the total of residential, commercial and 
industrial demand for LPG will grow by 0.8 percent per year, 
from 65 petajoules in 1980 to 76 petajoules by the year 2000. 
The increased demand for LPG reflects increased total energy 
demand in these sectors. The Board’s forecast of total demand 
for LPG is compared with Submittors’ forecasts in Tables 7-27 
and 7-28 and Figure 7-10. 


The Board anticipates that use of propane in road transporta- 
tion will increase by an average rate of 14.1 percent per year, 
from 2 petajoules in 1980 to 28 petajoules in 2000. As a result 
of the NEP conversion grants, some vehicle fleets are expected 
to be converted to propane. However, limited distribution facili- 
ties for propane will forestall wider use of propane in road trans- 
portation, for example by private automobiles. 


The Board anticipates that one world-scale propane-based 
petrochemical plant will become operational by 1990. Feed- 
stock requirements for this plant, plus the likely growth in the 
demand for butanes, are expected to amount to 109 petajoules 
by the year 2000, compared with 17 petajoules in 1980. 


Use of LPG by the energy supply industry, excluding refinery 
feedstocks and solvent flooding, is forecast to increase from five 
to nine petajoules during the period 1980 to 2000. 


7.6 Demand for Ethane 
Views of Submittors 


Submittors estimated demand for ethane mainly on the basis of 
their forecasts of ethane-based ethylene capacity, though some 
expected additional small quantities of ethane to be used in mis- 
cible flooding operations. 
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Figure 7-10 Demand for LPG 
Comparison of Forecasts 


Submittors forecast ethane-based ethylene capacity in the light 
of forecasts of domestic plus export demand for ethylene cou- 
pled with estimates of ethylene production to be based on alter- 
nate feedstocks such as naphtha, propane and butanes. 


Currently, ethane is used as a feedstock for ethylene production 
in Alberta Gas Ethylene’s world-scale plant at Joffre, Alberta. 
Imperial expected four additional world-scale ethylene plants 
using ethane as a feedstock by 1990, while Shell expected three 
additional plants. Dome, NOVA and TCPL anticipated two addi- 
tional plants. These assumptions mainly explain forecasts of 
ethane demand given in Table 7-29. 


NOVA, Petrosar and Union Carbide submitted estimates of 
domestic demand plus exports for ethylene. Demand for ethy- 
lene was determined by estimating demand for ethylene deriva- 
tives such as polyethylene, ethylene oxide, ethylene dichloride 
and ethylbenzene and then applying estimates of ethylene 
requirements per unit of derivative production. 


NOVA estimated demand for ethylene to increase from 1.2 kilo- 
tonnes in 1980 to 4.7 kilotonnes in 2000 for an average annual 


RANGE OF SUBMITTORS 


1990 1995 2000 


rate of increase of 7 percent over the forecast period. Petrosar 
and Union Carbide projected average annual rates of growth in 
ethylene demand to be 5.5 percent and 6.5 percent, respec- 
tively, over the forecast period. 


Table 7-29 


DEMAND FOR ETHANE - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Dome 28 86 134 128 128 
Imperial 36 62 98 130 164 
NOVA 39 101 138 138 138 
Shell” 35 35 140 140 140 
TCPRL 30 fis) ims 120 120 
NEB 39 101 135 135 135 


() Supplemental Forecast 
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Views of the Board 


The Board’s forecast of demand for ethane is based on the 
expectation that two additional ethylene plants, each producing 
680 kilotonnes per year of ethylene and using ethane as feed- 
stock, will come on stream before 1990. The forecast is in con- 
formity with evidence of most Submittors. The Board’s forecast 
is compared with Submittors’ forecasts in Tables 7-29 and 7-30 


and Figure 7-11. 
Table 7-30 


DEMAND FOR ETHANE - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Dome 16:9 —0.5 feo 
Imperial 10.5 ao Neo 
NOVA 13.5 0.0 6.0 
Shell” 14.9 0.0 fies 
TORE 14.4 0.4 V2 
NEB 13.2 0.0 6.4 


(1) Supplemental Forecast 
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Demand for Ethane 
Comparison of Forecasts 


Figure 7-11 
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The Board’s estimates of domestic demand plus export for 
ethylene are based on its projections of demand for ethylene 
derivatives. The Board forecasts ethylene demand to increase at 
an average annual rate of 6.6 percent over the forecast period. 


7.7. Demand for Coal 


Introduction 

As recently as thirty years ago, coal supplied over 50 percent of 
Canada’s demand for energy. By 1979, however, its share had 
slipped to about nine percent, as Canada used about 871 peta- 
joules of coal energy, with approximately 70 percent used for 
generating electricity, 23 percent for making coke and coke- 
oven gas, and seven percent for other industrial uses. 


Views of Submittors 


The Board received twenty-two submissions concerning the 
demand for coal, most of which were limited to certain regions 
or particular segments of the coal market. Eight submissions 
contained forecasts of coal demand for Canada covering the 
period 1980 to 2000. These forecasts are summarized in Table 
7-31. Average annual increases underlying these forecasts are 
shown in Table 7-32. 
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Table 7-31 


DEMAND FOR COAL - CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
CPA 915 —— 1 396 — — 
Coal Assn." WO2s wialOBaeel 709° ~2:474" 33 °153 
Gulf™ S565 © ico0, 1494. 19225 #2415 
Imperial 993 1151 1409 1696 2129 
Norcen'” S60 114s °1284 1°455. 1643 
Petro-Canada!” 871 1124 1442 +1729 2060 
Shell! 891 O7om 1088" “1751645 1-265 
Texaco O88 11617 13829 15384" >1 767 
NEB O01 O87 145808 1307) a ie e057 
(1) Supplemental Forecast 

Table 7-32 
DEMAND FOR COAL - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 
1980-1990 1990-2000 1980-2000 

CPA AS — — 
Coal Assn." Bs 6.3 5.8 
Gulf™ 5.7, 4.9 ome} 
Imperial 3.5 4.2 3.9 
Norcen!” 2.8 20 2.6 
Petro-Canada'”) Ss 3.6 4.4 
Shell™ 2.0 1.6 1.8 
Texaco 3.0 2.9 2.9 
NEB 2.8 4.4 3.6 


() Supplemental Forecast 


For 1980, forecasts of coal demand varied from a low of 856 
petajoules by Gulf to a high of 1027 petajoules by Coal Assn. 
For the year 2000, the range was still wider, from Shell’s fore- 
cast 1 268 petajoules, 9.3 percent of its forecast total primary 
energy demand, to the Coal Assn.’s forecast 3 153 petajoules, 
18.3 percent of its forecast total primary energy demand. 


Shell, mainly because of its assumptions on economic condi- 
tions, forecast a much lower primary energy demand. Shell also 
expected electricity rates to increase in line with oil and natural 
gas prices. This would have the effect of moderating the 
demand for electricity, the largest use for coal. Consequently 
Shell’s forecast of coal required for generation of electricity in 
2000, amounted to only 824 petajoules compared to the Coal 
Assn.’s 2 224 petajoules. Moreover, Shell did not allow for any 
coal demand for such uses as liquefaction, synthetic gas and 
steam raising for heavy oil and oil sands production, whereas 
the Coal Assn. forecast a demand of 399 petajoules for these 
uses for the year 2000. 


Gulf, Imperial, and Petro-Canada forecast the share of coal to 
be about 14 percent of total primary energy demand by the end 
of the century. Texaco and Norcen expected it to be about 11 
percent. 


Coal Demand for Electricity 


About 15 percent of Canada’s electrical energy is provided by 
coal-fired stations. Over the next 20 years almost all Submittors 
forecast a substantial increase in the use of coal for generating 
electricity and expected oil-fired plants to convert to coal. Their 
forecasts are presented in Tables 7-33 and 7-34. During the 
forecast period, the use of coal for generating electricity was 
expected by Submittors to more than double in Saskatchewan 
and Nova Scotia and increase by about 50 percent in Ontario 
and New Brunswick. The most dramatic increase would occur in 
Alberta which was expected to generate some 90 percent of its 
electrical needs from coal. 


Demand for Coking and Other Uses of Coal 


Consumption of coking coal was forecast to grow between 
1980 and 2000 at an average annual rate of between 1.4 per- 
cent by Petro-Canada and 3 percent by Gulf. Submittors’ fore- 
casts were based on the underlying trend in steel demand, the 
bulk of which arises in Ontario. 


Submittors differed widely on the extent of the expected 
increase in demand for industrial steam coal over the forecast 
period. Much of the disagreement centered on the extent of the 
use of coal for liquefaction, synthetic gas and as supplementary 
fuel for the production of heavy oil and production from oil 
sands. 


The majority of Submittors expected natural gas rather than 
coal to be the fuel used in heavy oil and oil sands production. As 
to the demand for coal in other industrial uses, Submittors 
expected coal prices to increase at a lower rate then the price of 
other hydrocarbons. Therefore the share of coal used in the 
industrial sector was forecast to increase, although the rate of 
growth was expected to be held down by handling and cleanup 
problems. 


A comparison of Submittors’ forecasts for industrial steam and 
coking coal is presented in Tables 7-35 and 7-36. 


Views of the Board 


The Board’s forecast is compared with the range of Submittors’ 
forecasts on Figures 7-12 to 7-14 and Tables 7-31 to 7-36. 


The Board’s forecast of total coal demand has been derived 
from separate forecasts of coal demand for electricity genera- 
tion and for industrial steam and the making of coke and coke- 
oven gas. The demand for coal in Canada is expected to about 
double from its 1980 level of 1019 petajoules to 2051 peta- 
joules over the next twenty years, a growth rate of 3.6 percent 
annually. 
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DEMAND FOR COAL FOR ELECTRICITY 


Table 7-33 


GENERATION - CANADA 


Comparison of Forecasts 


(Petajoules) 


1980 
CPA — 
Coal Assn.“ 701 
Gulf™ re i 
Imperial 721 
Norcen 709 
Petro-Canada”) 581 
Shell 599 
Texaco 709 
NEB Toe 


(1) Supplemental Forecast 
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1046 
1022 
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1 026 
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Figure 7-12 Total Demand for Coal 


Comparison of Forecasts 


Table 7-34 


GENERATION - CANADA 
GROWTH RATES 


Comparison of Forecasts 
(Percent per Annum) 


2 224 Coal Assn.‘ 

1 880 Gulf™ 

1640 Imperial 

1379 Norcen 

1 666 Petro-Canada‘”) 


824 Shell 
1 420 Texaco 
1 646 NEB 


(1) Supplemental Forecast 
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1990 


1980-1990 


1995 


5.4 
6.7 
3.8 
oul 
6.6 
1.5 
3.8 
3.1 


1990-2000 


6.5 
5.4 
4.6 
3.0 
4.3 
lez, 
3.3 
5.2 


2000 


DEMAND FOR COAL FOR ELECTRICITY 


1980-2000 


59 
6.1 
4.2 
3.4 
5.4 
1.6 
3.5 
4.1 


DEMAND FOR INDUSTRIAL STEAM AND COKING 


CPA 

Coal Assn." 
Gulf™ 
Imperial 
Norcen 


Comparison of Forecasts 


Petro-Canada‘ 


Shell™ 
Texaco 
NEB 


(1) Supplemental Forecast 
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Table 7-35 


COAL - CANADA 


(Petajoules) 


1980 


326 
262 
2ie2 
274 
283 
278 
274 
Zit 


1985 


347 
ot 
307 
284 
312 
347 
283 
313 


1990 


439 
520 
369 
352 
300 
339 
372 
300 
335 


1985 


357 


389 


Comparison of Forecasts 


Table 7-36 


DEMAND FOR INDUSTRIAL STEAM AND COKING 
COAL - CANADA 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


Coal Assn." 
Gulf™ 

Imperial 

Norcen 
Petro-Canada" 
Shell 

Texaco 

NEB 


(1) Supplemental Forecast 
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Figure 7-13 Demand for Coal for Electricity Generation 
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The Board forecasts that coal demand for electricity generation 
will grow at an annual rate of some 4.1 percent over the next 
twenty years and more than double from its present level of 732 
petajoules to 1646 petajoules in 2000. The coal demand for 
electricity generation is presented in Figure 7-13. 


By 2000, about one-quarter of total electricity in Canada is 
expected to be generated from coal. Provinces which are rich in 
coal deposits are expected to use more of this resource to pro- 
duce electricity. Both Alberta and Nova Scotia are forecast to 
produce about 85 percent of their electricity from coal by 2000. 
British Columbia does not generate electricity from coal at 
present but by 2000 some 23 percent of its electricity is fore- 
cast to come from coal. Over the same period, the quantity of 
coal used for electricity in Saskatchewan is expected to double. 


Québec and Manitoba have access to more competitive sources 
of energy such as hydro and natural gas and are not expected 
to use any coal for the generation of electricity. Distance to mar- 
kets and environmental considerations would constrain the use 


1 000 


800 


of coal for generation of electricity in other provinces and the 
territories. In total, by 2000, electricity generation is expected to 
account for some 80 percent of the total coal demand in 
Canada. 


The Board forecasts that coal demand for purposes other than 
electricity generation will grow at 1.7 percent per year, from 277 
petajoules in 1980, to 389 petajoules by the end of the century. 
The bulk of this demand will be for coking coal used by the iron 
and steel industry to produce coke and coke-oven gas. By 
2000, the demand for coking coal would amount to about 17 
percent of the total coal demand in Canada. The demand for 
industrial steam coal is expected to grow over the next twenty 
years. The Board’s forecast of demand for coal, other than for 
electricity generation, is presented in Figure 7-14. 


Unlike some Submittors who included large quantities of coal 
demand for liquefaction, synthetic gas and for steam raising of 
oil sands and heavy oil, the Board believes that natural gas pric- 
ing policy will constrain the use of coal for these purposes. 
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Figure 7-14 Industrial Steam and Coking Coal Demand 


Comparison of Forecasts 
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7.8 Demand for Hog Fuel and Pulping Liquor 
Views of Submittors 


Hog fuel (wood wastes) and pulping liquor are consumed only 
within the forest products industry. Pulping liquor is a major 
source of energy for pulp mills and is consumed within pulp 
mills, but unlike wood wastes, there is little inter-mill transfer. 


Forecasts of demand for hog fuel and pulping liquor for total 
Canada were submitted by Gulf, Imperial, Shell, Texaco and 
CPA and are compared with the Board’s forecast in Table 7-37. 
Shell’s forecast included only Québec, Ontario and British 
Columbia. As a result of increases in the prices of natural gas 
and oil products, as well as technological developments in boil- 
ers designed to use wood wastes more efficiently, the demand 
for hog fuel and pulping liquor was forecast to increase substan- 
tially. 


Table 7-37 


DEMAND FOR HOG FUEL AND PULPING LIQUOR 
- CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
CPA 315 — 443 — — 
Gulf™ 303 347 403 472 570 
Imperial 317 369 442 Der 579 
Shell) 201 250 277 292 324 
Texaco 332 405 484 540 613 
NEB 318 381 448 507 568 
(1) Supplemental Forecast 
(2) Includes Québec, Ontario and British Columbia only. 

Table 7-38 
DEMAND FOR HOG FUEL AND PULPING LIQUOR 
- CANADA 


GROWTH RATES 
Comparison of Forecasts 
(Percent Per Annum) 


1980 - 1990 1990-2000 1980 - 2000 


CPA 3.5 — — 
Gulf™ 2.9 3.5 3.2 
Imperial 3.4 PAS 3.1 
Shell 3.3 1.6 2.4 
Texaco 3.8 2.4 3.1 
NEB 3.5 2.4 2.9 


(1) Supplemental Forecast 
(2) Includes Québec, Ontario and British Columbia only. 


Over the forecast period, projected average annual increases in 
the demand for hog fuel and pulping liquor ranged from a low of 
2.4 percent by Shell to a high of 3.2 percent by Gulf as shown in 
Table 7-38. 


Variations in the Submittors’ forecasts of the demand for hog 
fuel and pulping liquor were relatively small, with the exception 
of the partial forecast made by Shell, which Shell stated could 
be on the low side. 


Wood wastes were expected by the Council of Forest Industries 
of British Columbia, and a number of other Submittors, to make 
substantial inroads into existing natural gas and heavy fuel oil 
markets in the forest products industry. In the lumber and ply- 
wood sectors, wood wastes were expected to compete with 
light fuel oil, natural gas and propane. British Columbia forecast 
hog fuel to take some market share away from oil. New Bruns- 
wick, among others, indicated that hog fuel would be used in 
increasing volumes in the pulp and paper sector. 


The share of hog fuel and pulping liquor of total primary energy 
demand was projected to increase by most of the Submittors. 


Views of The Board 


The Board’s forecast of demand for hog fuel and pulping liquor 
is based on expected improvements in boiler technology and 
relative increases in fossil fuel prices, especially those of oil and 
natural gas, which are expected to make wood wastes and 
pulping liquor increasingly more competitive in the forecast 
period. The Board’s forecast is compared with Submittors’ fore- 
casts in Tables 7-37 and 7-38 and Figure 7-15. 


The consumption of hog fuel and pulping liquor is projected by 
the Board to increase from 318 petajoules in 1980, to 448 peta- 
joules in 1990, and to 568 petajoules by the year 2000, an aver- 
age annual growth rate of 2.9 percent between 1980 and 2000. 
Hog fuel and pulping liquor are expected to provide 3.5 percent 
of total primary energy by the year 2000, compared to 3.1 per- 
cent in 1980. 


On a regional basis, most of the consumption of hog fuel and 
pulping liquor is forecast to be in British Columbia, followed by 
Québec, Ontario, and the Atlantic region. Consumption in 
Manitoba, Saskatchewan and Alberta is expected to be rela- 
tively small. 


As a result of improved competitiveness and availability, the rate 
of growth in demand for wood wastes and pulping liquor is 
expected to increase in the 1980s. However, by the end of the 
1980s most of the unused supply of wood wastes is expected to 
be consumed leading to a slower rate of growth in the 1990s. 


Increased consumption ot hog fuel and pulping liquor is 
expected to be mainly at the expense of heavy fuel oil, but is 
also expected to limit, to some extent, the opportunities for 
natural gas expansion in the forest products industry. 
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Figure 7-15 Demand for Hog Fuel and Pulping Liquor 


Comparison of Forecasts 


7.9 Demand for Other Energy Forms 
Views of Submittors 


The other energy forms included in the Submittors’ demand 
forecasts were renewable energy forms, such as solar and 
wood. Submittors’ forecasts of total Canadian use of these fuels 
are shown in Table 7-39 and the expected growth rates are 
compared in Table 7-40. Submittors foresaw average rates of 
increase over the forecast period that ranged from 8.1 percent 
per year expected by Shell to 19.2 percent per year anticipated 
by Texaco. 


Gulf, Imperial and Petro-Canada referred to continued use of 
wood for space heating in the residential sector. Texaco and 
Imperial expected growing use of renewable energy in the indus- 
trial sector, as well as in the residential and commercial sectors. 


Submittors expected increased use of solar energy, primarily for 
low temperature heat. Gulf envisaged that by the year 2000 
solar energy would contribute three percent of residential, and 
nine percent of commercial energy requirements. Petro-Canada 
expected solar energy to be uneconomical until the late 1980s, 
but nevertheless predicted increased use of solar energy in the 
residential and commercial sectors. Shell stated that renewable 
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Table 7-39 


DEMAND FOR OTHER RENEWABLE ENERGY - 
CANADA 
Comparison of Forecasts 
(Petajoules) 


1980 1985 1990 1995 2000 
Gulf 26 21, 32 86 158 
Imperial 16 Ae 20 54 155 
Petro-Canada”) fle) 57 116 159 195 
Shell™ 12 10 20 33 Si. 
Texaco 8 43 106 164 269 
NEB®) 8 9 87 164 267 


(1) Supplemental Forecast. 
(2) NEB numbers expressed in terms of fossil-fuel equivalent. 


energy would account for one percent of residential sector 
energy requirements throughout the forecast period. Further, 
Shell expected use of solar energy in the commercial sector 
mostly through the subsidized application of solar energy sys- 
tems in public buildings. 


Table 7-40 


DEMAND FOR OTHER RENEWABLE ENERGY - 
CANADA ; 
GROWTH RATES 
Comparison of Forecasts 
(Percent per Annum) 


1980-1990 1990-2000 1980-2000 
Gulf™ el difisd 9.4 
Imperial 2.3 AER 12.0 
Petro-Canada") Pare BRS KS 7/ 
Shell” 5.2 11.0 8.1 
Texaco Pes 9.8 19.2 
NEB 21.0 11.9 1985 


(1) Supplemental Forecast. 
(2) NEB numbers expressed in terms of fossil-fuel equivalent. 


Several other Submittors discussed the contributions that wood 
-and solar energy could make towards Canada’s energy require- 
ments. New Brunswick, Newfoundland, and Nova Scotia noted 
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the use of wood for residential space heating in the Atlantic 
Region. Other Submittors, for example British Columbia, 
Ontario, Ontario Hydro, and TCPL, emphasized the present high 
cost of solar energy systems, but predicted increased use of 
solar energy, primarily for water heating, after the 1980s. 
Canadian Solar Industries Association Inc. stated that solar 
heating systems could become competitive with other systems, 
if prices for conventional fuels were closer to their replacement 
costs. 


Gulf, Imperial, and Shell projected minor increases in use of 
renewable energy during the 1980s. Petro-Canada and Texaco 
predicted that utilization of renewable energy would grow more 
rapidly between 1980 and 1990 than between 1990 and 2000. 
Petro-Canada and Texaco expected significant use of renew- 
able energy in the commercial and industrial sectors by 1990. 


Views of the Board 


Small amounts of renewable energy, other than hydro, are being 
used in Canada. The Board notes the recent acceleration in the 
utilization of wood for space heating in the Atlantic region. How- 
ever, use of wood in Canada is not expected to increase signifi- 
cantly from historical levels. 
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Figure 7-16 Demand for Other Renewable Energy 


Comparison of Forecasts 
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Subsequent to 1985, the Board expects growing use of solar 
energy in the residential, commercial, and industrial sectors, 
principally in low temperature applications such as space and 
water heating. 


Although the use of other renewable energy is expected to 
increase rapidly during the forecast period, from 8 petajoules in 
1980 to 267 petajoules in 2000, it is forecast to contribute only 
approximately four percent of the total energy needs of the resi- 
dential, commercial, and industrial sectors in that year. 


The Board recognizes that energy forms such as hydrogen or ~ 
biomass other than wood may begin to contribute towards 
Canada’s energy requirements during the forecast period. How- 
ever, while use of alternative energies is often technically fea- 
sible, their economic viability is not expected before the end of 
the forecast period. 


The Board’s forecast of demand for other renewable energy is 
compared with Submittors’ forecasts in Tables 7-39 and 7-40 
and Figure 7-16. 
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CHAPTER 8 
POTENTIAL CONTRIBUTIONS OF NEW FUELS AND USES 


8.1 Introduction 


This chapter discusses new fuels which are mostly renewable 
and are not in widespread use in Canada today. These sources 
are still in the early stages of development and as such, have 
not made significant contributions towards national energy 
requirements in the past. This situation may change in the future 
as the desired technological developments are achieved and 
public awareness improves. The fuels considered in this section 
include alcohols, wood, biomass, solar, geothermal, wave 
energy, and peat. Hog fuel is discussed in section 7.8 and fore- 
casts of demand for solar and wood are briefly examined in sec- 
tion 7.9. 


8.2 Alcohol Fuel 
Views of Submittors 


Dome stated that it was monitoring many studies being con- 
ducted throughout the world on the use of methanol as a motor 
fuel. The potential use of methanol as a motor fuel was con- 
sidered to be large and methanol would compete more with pro- 
pane than gasoline. 


The Government of British Columbia stated that it was examin- 
ing the possibility of using synthetic fuels derived from natural 
gas, coal or biomass as alternate transportation fuels. It was 
stated that no unsolvable problems were foreseen in the use of 
methanol as a transportation fuel but its use in the automobile 
sector would be hindered if methanol was not used as a vehicle 
fuel in the United States. This was mainly because of vehicle 
traffic across the border but it should not inhibit the use of 
methanol in large scale fleets. With regard to technology, 
methanol could be produced from natural gas, and, in time, 
from coal. Methanol production from biomass would not be 
viable before the mid 1990s. 


Gulf stated that the feasibility of moving synthetic fuel, derived 
from natural gas, out of the Arctic region to both Southern 
Canada and the United States was being examined. With regard 
to methanol as a fuel extender, Gulf stated that the potential for 
market penetration in Canada was relatively limited and that the 
most obvious market would be the utility companies in the 
Northeastern United States. The technology for producing gaso- 
line from natural gas is in an elementary stage and Gulf did not 
feel it would become economically viable before the 1990s. 


Imperial stated that any transportation fuel derived from natural 
gas in Alberta would not be competitive with gasoline unless the 
price of natural gas was much lower. The use of methanol or 
other alcohols as extenders to gasoline, up to a level of ten per- 
cent, was said to be technically feasible without significant 
changes to the engine system. 


Mobil has developed a new process for converting methanol to 
high octane unleaded gasoline. One version of the process was 


said to be ready for commercial use while a more advanced ver- 
sion was about to move from laboratory testing to the pilot plant 
stage and was expected to be ready for commercial use by 
1985. 


Mobil indicated that the New Zealand Government had selected 
the Mobil process for a new complex to produce gasoline from 
offshore natural gas. The facility which would be operational in 
late 1985 was expected to produce about 2 200 cubic metres of 
gasoline per day. Among the projects underway in the United 
States, there was one of Mobil’s which would be producing 
6 400 cubic metres of gasoline per day from coal. 


Mobil estimated the cost of gasoline produced from methanol to 
be about 50 U.S. cents per U.S. gallon higher than the whole- 
sale price of gasoline produced from domestic crude oil. This 
differential was expected to diminish over time and was said to 
depend on the rate of increase of crude oil prices relative to 
inflation. 


NOVA stated that methanol could either be introduced into 
gasoline along with the required changes in the gasoline distri- 
bution and marketing systems and in automobile carburation or 
could be converted into gasoline using the Mobil process. The 
possibility of using methanol with diesel oil was being studied. 


Petro-Canada stated that gasohol was not included in the 
demand forecast; however, the opportunity exists for gasohol to 
achieve a feasible market share in the next decade. Petro- 
Canada stated that it has been more costly to produce ethanol 
than gasoline from crude oil but this situation was changing. It 
was stated that there were some technical problems with 
automobile engines with regard to using significant quantitites of 
gasohol. 


Texaco stated that it was in the process of investigating the use 
of alcohols in Canada and that it believed ethanol to be the 
most acceptable fuel extender. Alcohol became economic in 
the United States as a fuel extender because of the subsidy pro- 
gramme. Texaco expressed the view that subsidies should not 
be used to encourage national objectives, but instead, domestic 
crude oil prices should be allowed to rise to the world price level, 
thus making ethanol and methanol economically viable. Texaco 
stated that it was examining different waste materials which 
could be converted to ethanol instead of using valuable grains. 


Views of the Board 


Alcohols can be made from a variety of organic materials. Some 
of the processes for making alcohols are well developed, such 
as the production of ethanol from grains, while other technolo- 
gies are in the development stage, such as the production of 
ethanol from cellulosic materials. 


Alcohols can be used as fuel extenders, fuel replacements, or 
feedstocks to processes producing synthetic fuels. Although 
some of the technology for the production of alcohols is well 
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developed, its use in the existing transportation fleet may 
present difficulties to its implementation in Canada. In addition, 
the production of alcohols for use as a transportation fuel may 
require significant subsidies in order to compete with existing 
transportation fuels. Therefore there appears to be little likeli- 
hood of alcohol capturing a significant share of the transporta- 
tion market before the year 2000. 


8.3. Wood and Biomass 
Views of Submittors 


Newfoundland stated that wood is used primarily as a fuel in the 
residential sector and to some extent in rural industry. The 
increasing costs of oil products and electricity have raised the 
level of interest in the use of wood as a fuel in industry and it 
would be further encouraged by future government incentive 
programmes. Newfoundland estimated that the province could 
sustain an annual wood yield of 0.85 to 1.1 million cubic metres 
for use as fuel. 


Nova Scotia forecast that biomass energy sources including for- 
est residues, agricultural waste and municipal solid waste could 
provide the energy equivalent of more than 200000 cubic 
metres of oil per year by 1985. Nova Scotia also forecast that 
the contribution from biomass energy sources in the province 
would increase from 4.75 petajoules in 1980 to 8.44 petajoules 
in 2000. 


Nova Scotia forecast that agricultural waste has the potential to 
displace 4000 cubic metres of oil annually. However, the 
achievement of this potential was said to depend on success in 
research, development and demonstration projects now being 
undertaken. 


Nova Scotia estimated that the municipal solid waste from the 
Halifax and Dartmouth area would have the potential to displace 
48 000 cubic metres of oil annually. The technical and financial 
feasibility of operating small sized plants was being examined. 


Nova Scotia stated that the expansion of markets for wood as a 
fuel in the residential sector beyond 1985 would be limited by 
the supply of hardwood. The energy contribution from wood in 
the residential sector was expected to increase from 2.08 peta- 
joules in 1981 to 2.37 petajoules in 2000. In the commercial 
sector, wood was said to be unsuitable for most large space 
heating and in the industrial sector, the only renewable fuel used 
would be waste wood burned by the forest industry in its pro- 
duction process. 


Ontario Hydro stated that the forest industry in Ontario has the 
potential to utilize about 400 000 tonnes of wood waste annu- 
ally in addition to its present consumption. This wood waste 
would substitute for more expensive fossil fuels. 


lf Ontario’s target for the use of energy from biomass is to be 
achieved, Ontario suggested that the principal market would be 
the industrial sector where it would displace coal and natural 
gas. 


New Brunswick stated that the contribution of energy from 
wood and wood waste towards total domestic demand was 
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expected to increase from 7.9 percent in 1979 to 12.4 percent 
in 1985. New Brunswick forecast consumption of wood and 
wood waste in 1985 to be equivalent to one million cubic metres 
of oil compared to the potential supply of wood waste in 1985 
estimated to be equivalent to 1.6 million cubic metres of oil. 
Wood has been used in New Brunswick as a fuel in just over 
one-third of all principal residences and a further expansion in 
domestic consumption of wood was expected. 


British Columbia stated that while the use of plant and animal 
agricultural wastes was theoretically a potential energy source in 
the province, the disaggregated nature of the agricultural indus- 
try would preclude its extensive future use. British Columbia 
stated that wood biomass was already a heavily used form of 
energy in the forest industry and accounted for 62 percent of 
the industry’s energy consumption in 1978. Forest product 
waste has made up 17 percent of the total energy consumption 
in the province in recent years. The use of wood biomass would 
depend upon its price in relation to the price and reliability of 
supply of other energy alternatives. 


British Columbia expected a large component of municipal solid 
waste garbage and sewage to be used to produce energy, with 
the conversion processes depending upon the desired end 
products which could be liquid fuels, solid fuels, electricity or 
gas. In some areas, there was an opportunity to combine solid 
waste with mill residues to increase the utilisation by electricity 
generating plants. It was anticipated that at least one plant 
would be under construction before 1996. 


TransCanada stated that wood waste was contributing signifi- 
cantly to the energy requirements in the forestry sector. TCPL 
referred to a study by Canadian Resourcecon which foresaw 
plywood and saw mills using increasing amounts of residue for 
their own energy needs. The study forecast industrial wood 
waste consumption to increase from 80.2 petajoules in 1978 to 
148.4 petajoules by 2000 in Ontario and the Western Provinces. 


Views of the Board 


The Board has reviewed the evidence submitted and concludes 
that, in total, the contribution from wood and biomass in non- 
hog fuel uses, beyond the current levels, will be minimal in the 
forecast period. 


Although Canada’s biomass resource is quite large in terms of 
forest, crop, livestock, and municipal wastes, many of the pro- 
posed systems for harvesting or collecting these materials and 
turning them into useful energy forms are technologically or 
economically unproven. 


In addition, many of the methods proposed for enhancing the 
use of the products of biomass in Canada are site-specific and 
the use of these products is limited in terms of economical distri- 
bution. For example, steam generated in a municipal waste dis- 
posal system would have relatively few high density areas within 
which it could be distributed. 


8.4 Solar Energy 
Views of Submittors 


CSIA stated that low temperature active and passive solar sys- 
tems would be the first solar technologies to gain wide accept- 
ance in the market place. Over the next ten years, low tempera- 
ture active systems using solar energy were forecast to increase 
significantly while passive solar heating systems would increase 
to a lesser extent. This was due to the fact that active solar sys- 
tems could be applied to existing buildings, whereas passive 
systems would be applicable for the most part only in new build- 
ings. 


CSIA expected the contribution from passive solar systems of 
about ten petajoules per year to increase to 30 petajoules per 
year by 2000 as the stock of well designed buildings increased. 
This projection would be higher if the greenhouse industry devel- 
oped rapidly. From a recent study, CSIA estimated that active 
solar systems could provide 100 petajoules per year by the year 
2000. 


CSIA argued that, like frontier energy resources, solar would 
require incentives to accelerate the development of the tech- 
nology. Presently, solar energy is unable to compete with natu- 
ral gas because of the higher cost of production of solar equip- 
ment. It was recommended that the subsidies required to 
develop this industry should come from the export revenue of 
non-renewable resources. These incentives should either take 
the form of a tax credit or a government grant of 50 percent of 
the cost and a loan for the balance. 


For cost effectiveness, CSIA estimated that a solar domestic 
water heater producing about 8 gigajoules per year should cost 
between $1200 and $1600, but that dealer installed systems 
were said to cost about $2 500. However, through technological 
improvements and mass production and marketing, the neces- 
sary cost reduction could be achieved. It was anticipated that 
within the next five years, provided there were reasonable 
increases in the price of conventional energy, solar heating sys- 
tems would become competitive without any government subsi- 
dies. 


British Columbia stated that market penetration of solar heating 
would not be significant if it was assessed in relation to the cur- 
rent and predicted prices of conventional energy. For the solar 
option to become feasible, either conventional sources should 
be priced at marginal cost or incentives should be considered. It 
would be difficult for significant penetration to occur in the 
retrofit market without incentives; however, British Columbia 
expected the penetration rate to increase dramatically in new 
installations if incentives were provided. British Columbia 
anticipated the most attractive markets for solar space and hot 
water heating to be new and retrofit multiplex dwellings and 
separate hot water systems. 


Without significant financial incentives, Ontario suggested that 
active solar space heating systems would not be cost-effective 
and that residential space heating using an active solar system 
was one of the least competitive types of solar systems. 


Ontario Hydro stated that the most promising future applica- 
tions for solar energy in Ontario were in hot water systems and 
in passive space heating. A system could be envisaged where 
solar could be used for a lower heating range and another fuel, 
perhaps electricity, to raise the temperature to useful levels. To 
harness solar energy using existing technology was forecast to 
be expensive and the rate of introduction of solar heating in 
Ontario was said to depend on the incentives supplied by the 
government. 


Petro-Canada stated that the cost of solar powered systems for 
residential use would remain very high relative to gas and elec- 
tricity until the late 1980s. 


Nova Scotia stated that active solar heating at present was not 
economical but expected recent technological advances to 
make it more attractive. By 1985, active and passive solar heat- 
ing in the residential sector could contribute 0.04 petajoule 
which would increase to 1.3 petajoules by 2000. In the commer- 
cial sector, Nova Scotia expected technological improvements 
to make solar applications viable by 1985, with a contribution in 
1990 estimated to be 0.32 petajoule rising to 0.42 petajoule by 
2000, provided the appropriate consumer education and 
encouragement were given. It was also suggested that solar 
thermal energy had the potential to displace traditional energy 
forms in industrial applications. 


TCPL stated that very little of Canada’s energy requirements 
were being met by solar systems. However, the potential for 
solar heating to displace conventional energy sources was con- 
sidered to be great. The date when solar heating equipment 
would be available, and economical compared to conventional 
heating systems would partially depend on government policy. 
TransCanada stated that solar swimming pool heating systems 
were economical and that solar water heating was competitive 
in new dwellings in regions with high electricity costs. Estimated 
lifecycle costs for conventional and solar systems used for 
space heating in various types of residential structures sug- 
gested that solar systems would not be economical until after 
the year 2000. 


TCPL did not expect solar energy to be used in significant quan- 
tities until 1990. It was forecast that during the period 1991 to 
2000 there would be a growth in the use of solar energy such 
that it would supply half the hot water requirements of new 
households. However, solar systems would not be used for 
space heating before the year 2000. In the commercial sector, 
TransCanada concluded there would be no use of solar energy 
for space or water heating throughout the forecast period. In 
aggregate, it was forecast that by the year 2000, solar energy 
consumption in Ontario and the Western Provinces would be 2.4 
petajoules or 0.3 percent of total residential energy require- 
ments. 


Mr. Breault, representing the City of Medicine Hat, suggested 
that the entire impetus of the federal government's solar energy 
research should be located in South East Alberta, and that there 
were many organizations supporting this concept. He stated 
that the greenhouse industry was an established solar industry 
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and that the clay glass industry stood to expand its markets 
through development of solar energy. South East Alberta was 
said to be the sunniest spot in Canada receiving over 2 400 sun- 
light hours per year. Mr. Breault identified several projects which 
could be part of a proposal for this region, including a large 
solar energy research station, the application of solar and wind 
energy for irrigation, the expansion of the greenhouse and glass 
industries, and the establishment of a viable wine industry. 


Views of the Board 


The Board is aware of the general public interest in the potential 
for solar energy. Studies indicate that the potential offered by 
solar energy even in a country as far north as Canada is quite 
attractive and there is no doubt that solar energy will play a role 
in Canada’s energy economy. However, considerable uncer- 
tainty exists as to when and to what extent solar energy will suc- 
ceed in making in-roads in the Canadian energy market. 


Relative to some other countries, Canada has been slow in 
developing solar technologies suitable to use in the Canadian 
climate. Some aspects of solar heating technology remain to be 
developed and tested. Many regulatory obstacles and institu- 
tional barriers must be overcome. Another major hurdle that 
must be cleared is one of economics. Before a consumer can 
use solar energy, he must invest a significant amount of money, 
especially in relation to the capital cost of systems using con- 
ventional fuels. With the price of dwellings and mortgage interest 
rates already quite high, the additional cost of expensive solar 
heating systems generally places the cost of solar energy out- 
side the financing capability of most Canadians. 


The Board recognizes that solar energy could contribute 
appreciably to Canada’s energy supply over the long run, espe- 
cially in the residential and commercial sectors. However, given 
the technological uncertainties and high costs associated with 
such systems, the contribution of solar energy to total energy 
requirements will be relatively small in the next two decades. 


The Board recognizes that major technological developments, 
significant cost reductions, or government assistance may make 
this assessment conservative. 


8.5 Other Forms of Energy 
Views of Submittors 


British Columbia stated that no major use of geothermal energy 
had occurred as yet in the province although the sedimentary 
basins of northeastern B.C and the volcanic cordillera were 
expected to contain geothermal resources. However, based on 
today’s limited knowledge of the resource and the application 
costs, it was estimated that maximum geothermal electricity 
generation potential in the province was 750 megawatts and 
potential annual direct use would be about 500 gigajoules. How- 
ever, reaching these levels would require considerable govern- 
ment involvement and over the forecast period it was unlikely 
that these levels of application would be realized. 


The Government of British Columbia discussed two potential 
systems for harnessing British Columbia’s large wave power 
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resource. However, it was stated that implementation of these 
systems had major economic and environmental constraints 
which would have to be overcome if a substantial wave power 
project was to materialize by 1996. It was concluded that unless 
incentives were given to undertake major research programmes 
to develop and apply these wave power systems, production of 
wave electricity before 1996 would be unlikely. 


The Island of Newfoundland was estimated to contain approxi- 
mately two million hectares of peat lands and as much as 250 
million cubic metres of fuel peat. This was equated to the energy 
from 3.2 to 7.2 million cubic metres of oil. Newfoundland stated 
that the environmental effects of large peat harvesting in 
Canada were not yet fully understood and the logistics of 
managing the resource would pose serious problems. New- 
foundland maintained that there was little doubt that peat would 
contribute increasingly to the energy supply of the province 
within the next two decades. 


Views of the Board 


Many potential energy sources such as peat and geothermal are 
already in use in other parts of the world. However, in Canada it 
will be necessary to establish the resource base and the eco- 
nomic feasibility of such projects before they can begin to con- 
tribute to Canada’s energy supply. 


For other forms of energy such as fusion, ocean thermal, solar 
power satellites, wave, and hydrogen and fuel cell systems, the 
technology has yet to be developed to a sufficient degree to 
allow for a full assessment of the potential contribution of these 
sources to meeting Canada’s energy requirements. 


The Board acknowledges that there is a very good chance that 
at some time in the future some of these technologies will pro- 
vide energy to meet Canada’s requirements. However, the 
Board also accepts that it is unlikely without significant eco- 
nomic and/or technological breakthroughs, that these other 
forms of energy will contribute significantly to Canada’s energy 
needs before the turn of the century. 


CHAPTER 9 
REQUIREMENTS FOR REFINERY FEEDSTOCKS 


9.1 Introduction 


The conversion of refined petroleum product demand into esti- 
mates of the need by refineries for crude oil or other feedstock is 
not a simple matching of total volumes. The proportion of total 
demand for each product, the characteristics and amounts of 
available feedstocks, the refiners’ and marketers’ own demands 
for fuel, and the possibility of exports and imports are some of 
the considerations required to develop estimates of require- 
ments for refinery feedstocks. 


9.2 Requirements for Crude Oil and Equivalent 


The schedule of a Canadian refiner’s requirement for feedstock 
is derived essentially from his anticipated sales of refined prod- 
ucts, the capacity, type and flexibility of available processing 
plant and the mix of crude oils and other components available 
from Canadian and foreign sources. As on previous occasions 
four companies — Gulf, Imperial, Shell and Texaco — provided 
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detailed estimates of the feedstock requirements of the industry 
in their original submissions; these are shown in Figure 9-1 to 9- 
3 and Appendix |. 


Subsequent to an invitation by the Board for comments regard- 
ing the effects of the NEP on the estimates of refined product 
demand, forecasts were revised downward to reflect the results 
of the proposed off-oil measures. Assessments were made by 
Submittors of the impact of various other elements of the NEP 
on domestic oil supply, imports and the composition of feed- 
stock streams likely to be available to Canadian refiners. 


Views of Submittors 


In their original submissions, Gulf, Imperial, Shell and Texaco 
differed in their estimates by as much as 29 percent or about 80 
thousand cubic metres per day in respect of total Canadian 
feedstock requirements in the later part of the forecast period. 
The differences resulted principally from variances in estimates 
of refined product demand. There was a much closer agreement 
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between companies in their post-NEP estimates. All four 
envisaged substantial decline in Canada’s current requirements 
for refinery feedstocks. The 1980 level for the country as a 
whole will not be recovered by the year 2000 according to most 
of the revised forecasts, which reflect some of the intended 
impact of the off-oil objective of the NEP. 


Québec and East 


Refined product imports into Eastern Canada were forecast to 
remain constant by most companies. Texaco, however, forecast 
a rise from 2 000 cubic metres per day in 1980 to 15 000 cubic 
metres per day by 2000. This was based on the assumption that 
greater imports of refined products would be available from 
OPEC countries. Product exports, mainly heavy fuel oil, were 
expected to drop off steadily from present levels until their vir- 
tual cessation in the 1990s. This conclusion was related by most 
Submittors to assumptions regarding heavy fuel oil upgrading in 
Eastern Canada and by some Submittors to the expectation of 
lighter feedstock streams eventually becoming available from 
domestic sources. 


In total, feedstock requirements in the area of Québec and East 
were forecast by companies to decline from about 125 thou- 


250 


200 


150 


GULF 

IMPERIAL 
100 SHELL 

TEXACO 


THOUSANDS OF CUBIC METRES PER DAY 


50 


1980 1985 


Figure 9-2 


Requirements for Refinery Feedstocks 


sand cubic metres per day in 1980 to between 84 thousand 
cubic metres per day according to Imperial, and 106 thousand 
cubic metres per day in Gulf’s view, in 2000. This would corre- 
spond to an average annual rate of decline of between 0.9 and 
2.0 percent over the forecast period. 


Ontario and West 


The Submittors forecast continuing imports of refined products 
into British Columbia, related to an absence of refinery expan- 
sion on the West Coast. With the exception of Shell, product 
exports were forecast to decline sharply from their present level 
of 5 to 10 thousand cubic metres per day with the installation of 
heavy fuel oil upgrading facilities in Ontario and Alberta. 


In contrast with the situation outlined above for Quebec and 
East, the demand for crude oil and equivalent was foreseen by 
Submittors to remain substantially stable at the 1980 level of 
about 180 thousand cubic metres per day. 


Views of the Board 


The Board’s forecast of requirements for refinery feedstocks 
based on the middle case demand for oil products as shown in 
Chapter 7 is shown along with other Submittors in Figures 9-1 to 


1990 1995 2000 


(Crude Oil & Equivalent) Ontario and West 


Comparison of Forecasts 


104 


9-3. Supporting data is contained in Appendix |. The Board’s 
forecast of Canadian feedstock requirements to meet domestic 
product demand is at the low end of the range of estimates 
made by the four companies for the first ten years of the fore- 
cast period. From 1995 onwards, however, the Board’s esti- 
mates tend to exceed those of the Submittors; this is particu- 
larly true for the requirements of Ontario and West. 


Québec and East 


The Board is in agreement with Submittors that Eastern Canada 
will see an actual decline in requirements. It estimates this 
reduction at approximately 35 thousand cubic metres per day 
over the forecast period, equivalent to an average annual 
decrease of 1.6 percent. This will lead to significant spare distil- 
lation capacity which could result in the withdrawal from service 
of inefficient units. 


One of the more significant features of feedstock supply in the 
early part of the forecast period is its increasingly heavy nature, 
because of the anticipated declining availability of light crude 
oils in domestic and import streams. In view of this, and a 
decreasing demand for heavy fuel oil, the Board forecasts a 
growing surplus of heavy fuel oil in Eastern Canada until 1986, 
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when upgrading capacity of 12 to 15 thousand cubic metres per 
day is assumed to come on stream in Montreal. 


In the absence of upgrading facilities, other options could be 
adopted to minimize the production of heavy fuel oil including 
modification to the oil import compensation program, exports, 
closure of refineries and reductions in refinery runs with corre- 
sponding imports of light products. It must be recognized that, 
although in the longer term there may be improvement of feed- 
stock quality resulting from the advent of synthetic, frontier or 
even offshore supplies, the general trend will be towards heavier 
streams. 


The Board’s forecast assumes only minor imports of refined 
products. 


Ontario and West 


In the Board’s forecast, feedstock requirements in the area 
Ontario and West remain relatively constant between 1980 and 
1985 at about 177 thousand cubic metres per day and then 
increase to 190 thousand cubic metres per day by 1995 and 
217 thousand cubic metres per day in 2000. This would corre- 
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spond to a somewhat higher rate of growth than that postulated 
by most of the Submittors, averaging about one percent per 
annum. 


lt was assumed that the requirements for refinery feedstocks in 
the Prairies and British Columbia would be met from domestic 
sources throughout the forecast period. 


In Ontario, refineries would be run basically to meet provincial 
demand. These refineries are faced with higher sulphur levels 
because of changing crude streams and it is assumed that 
heavy fuel oil surpluses would continue until the announced 
upgrading units commence operations in 1985. Heavy fuel oil 
surpluses could also be expected to lessen or disappear in the 
Prairies from 1983 on. 


It is in the Prairie Provinces that the Board foresees most of the 
increase in crude requirements taking place in order to satisfy 
increasing light product demand in British Columbia as well as in 
the Prairies. 


9.3 Requirements for Indigenous Heavy Crude Oil 


Forecasts of requirements for indigenous heavy crude oil were 
submitted by Gulf, Imperial, Petro-Canada, Shell and Texaco. 
Most Submittors stated that domestic demand for indigenous 
heavy crude is seasonal and primarily a function of the demand 
for asphalt. Processing of indigenous heavy crude oil for the 
manufacture of refined products other than asphalt is currently 
limited by available process equipment. The outlook is for 
decreasing supply of light crude oils, whether indigenous or for- 
eign, and refiners must contemplate their replacement by 
heavier feedstocks. The extent to which this replacement is 
made in terms of indigenous supply may depend, in large meas- 
ure, On relative prices and government policies. 


Appendix J sets out the Board’s definition of heavy crude oil. 


Views of Submittors 
Ontario and West 


The requirements Ontario and West for indigenous heavy crude 
oil anticipated by Submittors varied substantially after 1985, 
and are summarized in Table 9-1. 


It was generally assumed that requirements for indigenous 
heavy crude oil were tied to asphalt demand, except for Midale 
crude which is non-asphaltic and provides both heavy fuel and 
coker feedstocks in Ontario. Shell, being the main processor, 
did not provide an estimate of the use of Midale crude. Gulf 
forecast demand for this crude at 6.1 thousand cubic metres 
per day in 1980 rising to 7.0 thousand cubic metres per day by 
the year 2000. Imperial confirmed that it would continue to use 
heavy crude oil as a source of coker feedstock at its Sarnia 
refinery. Imperial further stated that its demand forecasts had 
included assumptions on the increased use of heavy crude oil 
and reduced heavy fuel oil production resulting from installation 
of a variety of refinery upgrading facilities between 1980 and 
1985 such as those announced by Petrosar, Sunoco and 
Imperial. 


Québec and East 


Table 9-2 summarizes the forecasts of Submittors with respect 
to the requirements Québec and East for indigenous heavy 
crude oil. Husky forecast that the Sarnia/Montreal section of 
the Interprovincial Pipe Line would be reversed in the mid- 1980s 
and therefore access to the market in the area Quebec and East 
for indigenous heavy crude oil would disappear. In the short to 
medium term, however, until completion of the heavy crude oil 
upgrading facilities that Husky contemplates building in Western 
Canada, the company contended that the processing of Mexi- 
can heavy crude oil by eastern refiners would adversely affect 
the use of indigenous heavy crude oil. Texaco, on the other 
hand, testified that importation of Mexican crude has the effect 
of backing-out traditional offshore heavy crudes. 


Table 9-1 


ONTARIO AND WEST REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
Comparison of Forecasts 


(10% m°/d) 

Petro- 
Gulf Imperial Canada Shell Texaco NEB 
1979 12.0 12 12 12:7 18 12.0 
1980 19.6 13 13 13.5 19 13.1 
1981 20.0 22 13 14.0 19 15.0 
1982 20.6 29 14 14.3 20 15.3 
1983 213 31 15 14.6 21 15.8 
1984 222 31 15 14.9 24 16.4 
1985 22.9 34 16 15.3 22 1720 
1990 25.9 23 20 17-5 27 1927; 
1995 28.9 ya 20 19.1 23 22t 
2000 lee 14 20 20.0 21 26.4 


() Constrained by supply availability 
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Table 9-2 


QUEBEC AND EAST REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
Comparison of Forecasts 


Gulf Imperial 
1979 4.7 5 
1980 6.0 6 
1981 5.4 S) 
1982 5.6 10 
1983 sw vl 
1984 aes) 10 
1985 6.0 9 
1990 7.3 12% 
1995 Sha oi? 
2000 10.3 =a) 


“) Constrained by supply availability. 
(2) Includes heavy crude oil exchanges. 


Imperial assumed that with the decline in the availability of light 
crude oil, the use of indigenous heavy crude oil would corre- 
spondingly increase to make up the shortfall. Both Petro- 
Canada and Shell shared similar views stating that this would 
result in the production of increased volumes of heavy fuel oil. 


Views of the Board 
Ontario and West 


The Board’s approach to forecasting requirements in Ontario 
and West for indigenous heavy crude oil remains unchanged 
from that used in previous reports. Basically, asphalt demand 
determines the quantity of heavy crude oil required. The yield of 
asphalt from heavy crude oil is assumed to be 1 cubic metre of 
asphalt for every 2.2 cubic metres of heavy crude processed. 


The Board has also included in its forecast a continuing require- 
ment of some 4.2 thousand cubic metres per day of indigenous 
heavy crude oil to manufacture products other than asphalt. 


The Board’s forecast of Ontario and West requirements 
excludes feedstock for any facility designed to upgrade heavy 
crude oil in Western Canada. 


Québec and East 


In estimating the future demand for indigenous heavy crude in 
Québec, the Board has relied on the testimony provided at the 
inquiry and its own-short term forecasts for 1981 and 1982. The 
evidence indicated that asphalt production in Québec would 
probably be met from the use of both indigenous and imported 
heavy crude oil; accordingly, the use of indigenous heavy crude 
oil after 1982 has been assumed to increase in proportion to the 
Board’s estimate of asphalt demand in Québec. 


9.3.1 


Introduction 


Prospects for Heavy Crude Oil Upgrading 


This section deals with matters related to the construction of a 
facility in Western Canada to convert domestic heavy crude oil 


(10° m3/d) 
Petro- 
Canada Shell Texaco NEB 
5) 4.8 6) Zl Uf 
7 4.9 3 8.0(2) 
7 Bil 3 6.6 
7 OZ 6) 8.8 
i 5.4 3 9.1 
7 6.4 3 9.3 
if 7.9 3 9.6 
10 7.9 a 10.6 
Fie) 7.9 — 12.0 
10 5.9 — 13.8 


into a light synthetic feedstock suitable for use at existing 
Canadian refineries. A crude oil upgrading plant or upgrader is 
primarily referred to in regard to processing of crude oil from the 
Lloydminster area of Alberta and Saskatchewan, however, 
heavy crude oil from other areas such as Cold Lake could also 
provide raw material for it. Readers are cautioned to distinguish 
between heavy crude oil upgrading in Western Canada, 
upstream of refineries, dealt with in this section and heavy fuel 
oil upgrading in Ontario and Québec, downstream of refinery 
distillation processes, dealt with in section 9.4. 


Views of Submittors 


Husky submitted that upgrading was an integral part of its plan 
for heavy crude oil development and that design was under way 
for an upgrader to start up in 1985 assuming an early 1981 
decision. The size of the upgrader would depend on oil produc- 
tion rates and technology chosen but indications were that initial 
Capacity would be 4 500 cubic metres per day and that the unit 
cost of upgrading would be between $55 and $95 per cubic 
metre. The company indicated that the direct costs of upgrad- 
ing had been marginally reduced under the NEP but that the 
most critical factor was the negative impact of the NEP on the 
production of heavy crude oil and the resulting uncertainty as to 
the longer term source of feedstock. 


Petro-Canada stated that plans should be expedited to build 
upgrading facilities. The company testified that a plant some- 
where in the order of 8 000 cubic metres per day might be jus- 
tifiable and could be in production by 1985. 


Petro-Canada maintained that its two basic concerns with 
regard to an upgrading facility were the supply of heavy crude 
oil feedstock and the margin between the prices of heavy and 
synthetic crude oils. The question of adequate supply was said 
to be largely dependent on tertiary production of heavy crude 
and this was causing some concern especially in the longer 
term. In the short term, however, a considerable volume of 
heavy crude oil which was being exported could be directed 
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towards an upgrading facility. The company further stated that a 
significant portion of present and future heavy oil production 
was in Saskatchewan where the provincial fiscal regime com- 
bined with NEP provisions made much of the existing heavy oil 
production uneconomic. 


On the matter of the economics of upgrading, the company 
indicated that costs depended largely on the process selected 
and the size of facility. An 8000 cubic metre per day plant 
could cost about $1 billion; operating costs were stated to be 
about $50 to $65 per cubic metre in ‘‘today’s’’ dollars. It was 
also stated that incentive grants and tax encouragements 
included in the NEP would assist the economics of an upgrader 
insofar as they would reduce front-end costs primarily to 
Canadian but also to non-Canadian investors. 


Several other Submittors provided views on heavy crude oil 
upgrading. It was generally felt that upgrading and development 
of substantial volumes of tertiary heavy crude oil production 
went hand-in-hand. A heavy crude oil upgrading plant could 
solve marketing problems experienced by producers, however, 
there was considerable doubt on the part of Submittors that 
under the provisions of the NEP coupled with existing provincial 
fiscal regimes whether sufficient heavy crude oil supply would be 
generated to justify construction of such an upgrading plant. 


Views of the Board 


Objectives of companies regarding the building of facilities for 
the upgrading of heavy crude oil may not necessarily be coinci- 
dent with objectives of governments. In circumstances where all 
available heavy crude oil production could be sold either to 
Canadian or Canadian and United States refiners, producers 
would not need to invest in upgrading in order to market their 
output; consequently an investment in upgrading may not 
obtain their highest priority. On the other hand, governments 
may wish to encourage upgrading to satisfy objectives such as 
improving the security of oil supply. 


Heavy Crude Oil Supply Available for Upgrading 


The Board concurs with the views of Submittors that an ade- 
quate supply of feedstock is a critical factor necessary to justify 
an upgrading plant. Table 9-3 shows the estimated supply of 
heavy crude oil for the four oil supply cases developed by the 
Board and explained in Chapter 10 of this report. The Table also 
shows the Board’s estimate of heavy crude oil requirements and 
the volume of heavy crude oil that may be available for upgrad- 
ing. These data suggest that feedstock would be available in 
sufficient quantities in the period 1985 to 1995 to support an 
upgrading facility for the high supply and modified base case 
supply estimates. For the base supply case, heavy crude oil 
availability is such that there is doubt that a plant would be built 
and for the low supply case there appears to be insufficient sup- 


ply. 
Economics of Upgrading 


In normal economic circumstances, it would be necessary for 
the cost per cubic metre of heavy crude oil upgrading to be paid 
for by the difference in the price to the refiner for heavy crude oil 
and synthetic light crude oil. In present circumstances this differ- 
ence amounts to between $6 and $15 per cubic metre. In inter- 
national markets the equivalent difference can be about $65 per 
cubic metre. With the expected cost of heavy crude oil upgrad- 
ing in the $60 and $95 per cubic metre range, it is therefore 
doubtful that these facilities would be built without significant 
incentives. The Board notes that the design and cost of facilities 
to upgrade heavy crude oil can vary significantly with both the 
quality of the input material and the class and quality of the 
desired product. 


The NEP contains provisions that would help support heavy 
crude oil upgrading. These include incentive grants of 10 or 20 
percent of approved costs (depending on Canadian ownership); 
special tax treatment; and incentive pricing. At present, it is not 
known how these provisions will affect companies’ decisions but 
the project that seems to have progressed farthest to date is a 


Table 9-3 
HEAVY CRUDE OIL SUPPLY AND REQUIREMENTS 
(108m3/d) 
Supply Requirements ~ Volume Available for Upgrading 
Modified Ontario Modified 
Low Case BaseCase Base Case HighCase andWest Montreal Total Low Case Base Case Base Case High Case 
1981 31.4 31.4 86:5 37.0 15.0 6.6 21.6 9.8 9.8 14.9 15.4 
1982 28.6 29.1 36.3 38.3 15.3 8.8 24.1 4.5 SO) 122 14.2 
1983 29.1 BIOL I 36.8 40.7 15.8 91 24.9 48 5.8 11.9 15.8 
1984 30.5 Silay: 37.0 43.6 16.4 9.3 PASE a 4.8 6.0 11.3 V9 
1985 32.6 34. 1 38.5 48.7 17.0 9.6 26.6 6.0 Was nleo Zen 
1990 36.0 41.5 42.0 65.8 WS) 74 10.6 30.3 IS, 7A) Vie Wed 35.5 
1995 30.7 39.7 44.4 64.3 PIED Th 12.0 34.7 (4.0) 5.01 OF7, 29.6 
2000 23.7 32.6 41.7 53.8 26.4 13.8 40.2 (16.5) (7.6) ilete) 13.6 


(1) |f heavy crude oil supply scenarios for each case coincide with the corresponding light crude oil supply, then it would appear that in these instances the Sarnia-Montreal 
pipeline would have to be reversed thus restricting domestic requirements to those in Ontario and West. Supply less domestic requirements would then be 16.3, 8.0 and 
(2.7) 108m3/d for 1990, 95 and 2000 for the Low Case and 21.8, 17.0 and 6.2 103m3/d for 1990, 95 and 2000 for the Base Case. 
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joint venture including Husky, Saskoil, Gulf, Petro-Canada and 
Shell. It is the Board’s view that if flexibility is exercised in 
implementation of the NEP, sufficient incentive to investors to 
proceed with heavy crude oil upgrading could exist. 


In assessing future supply of heavy crude oil, and the supply of 
light crude oil, the Board has assumed that heavy crude oil 
upgrading capacity is installed as follows: 


Low Case Supply--no heavy crude oil upgrading. 


Base Case Supply--an 8000 cubic metre per day upgrading 
plant starting operation in 1988. 


Modified Base Supply--an 8 000 cubic metre per day upgrading 
plant starting operation in 1986. 


High Case Supply--an 8000 cubic metre per day upgrading 
plant starting operation in 1986 expanded to 
16 000 cubic metres per day in 1990. 


The effect of heavy crude oil upgrading is taken into account in 
the report as a downward adjustment to heavy crude oil supply 
and an upward adjustment to light crude oil supply. The adjust- 
ment is shown in detail in Tables 10-8 to 10-11. 


9.4 Refinery Flexibility 


In September, 1978, when the Board last reviewed the outlook 
for oil supply and requirements in Canada, the refining sector 
described itself as entering a period of adjustment characterized 
by low demand-growth, over-capacity primarily in Eastern 
Canada, potential product-mix problems, and the need to adapt 
to the substitution of natural gas for oil products. On the basis 
of the submissions for the current review, most of these factors 
appear to remain, and in certain cases the problems were said 
to be potentially difficult to resolve, particularly in the short- 
term. 


Views of Submittors 


The areas of concern expressed by the industry fall into two 
broad categories: the ability of refiners to produce the required 
mix of petroleum products of suitable quality, and the need to 
modify refineries to upgrade surplus heavy fuel oil. 


The major refiners indicated that changes would occur in the 
proportions of products demanded by the market and some of 
the companies felt that, as a consequence, product quality 
problems might be encountered. Imperial said that substitution 
of natural gas and electricity would accelerate the decline in 
demand for heating oil and heavy fuel oil. Imperial also forecast 
that motor gasoline demand would drop in response to higher 
prices and improvements in automobile efficiency. There would, 
however, be growing markets for diesel and turbo fuels. The 
company said that this shift in product demand could place sig- 
nificant stress on refiners. Chevron stated that there would be a 
significant increase in low-pour distillate demand in Western 
Canada to meet the requirements of the growing energy and 
resource development industries. Imperial noted that since there 
is currently no spare refining capacity in this part of the country, 
large expansions would be required to satisfy the rising demand. 


Shell reported that it had commenced studies to examine the 
nature of the potential problems that could result from the off-oil 
program of the NEP. From its preliminary findings, the company 
felt that refinery capital investments would be needed to deal 
with two problem areas. First, as a result of the off-oil program, 
the industry would lose traditional outlets in heating oil markets 
for high-pour distillate fractions, and the surplus volumes would 
have to be upgraded or blended into heavy fuel oil. Second, 
Shell thought that the total distillate demand would not decline 
as fast as the motor gasoline demand and, as a result, invest- 
ments designed to maximize the distillate yield would be 
required. Texaco also expressed the view that the declining 
gasoline-to-distillate ratio would necessitate refinery adjust- 
ments. 


Gulf judged that the product quality problem could be substan- 
tial until about 1985, when it was expected that a central heavy 
fuel oil Upgrader would be introduced which could be designed 
to give refiners some flexibility in terms of the gasoline-to-distil- 
late ratio. While Gulf believed that the existing refinery hardware 
in Toronto and Montreal refineries would be sufficient to handle 
the current level of synthetic crude oil, it stated that as these 
volumes increased, refiners would be faced with the difficulty of 
controlling middle distillate quality. Gulf stated that refinery capi- 
tal outlays would be required to resolve the quality problem. 
Imperial believed that the use of cetane and pour improvement 
additives would generally be needed to improve product quality. 


With regard to the heavy fuel oil surplus situation, several Sub- 
mittors referred to the announced up-grading projects by Petro- 
sar, Ultramar, Suncor and Imperial but said that additional facili- 
ties would still be necessary if the substitution of natural gas for 
oil products were not to be impeded. Murphy/Spur said that to 
keep surpluses to a minimum, the government should eliminate 
the payment of compensation on imports of heavy fuel oil. 
Union Carbide thought that the compensation program should 
be modified to reflect market-related quality values of each type 
of crude oil and refined product imported. 


Most Submittors maintained that a central upgrader located in 
Montreal could be an appropriate way of reducing the surplus of 
heavy fuel oil. In this regard, Petro-Canada stated that it was 
participating in a feasibility study with Montreal refiners and 
Soquip, to examine the possibility of constructing such a plant. 
Petro-Canada hoped that a decision to proceed with the project 
could be made by mid-year. It further stated that the study 
group was considering an upgrader with a capacity of 15 to 20 
thousand cubic metres per day, and the major refiners 
estimated that the capital cost of the plant would be in the area 
of $1.5 billion. 


Texaco testified that the economics of a central upgrader were 
not favourable and that the government had a role to play in the 
form of taxation incentives. Gulf also felt that a favourable fiscal 
regime would be needed. Imperial expressed concerns with the 
economic feasibility, indicating that the project would be mar- 
ginally successful with heavy fuel oil feedstocks priced at 70 
percent of crude oil. The Province of Nova Scotia felt that a joint 
industry/government approach to the heavy fuel oil problem 
would be appropriate. Union Carbide said that upgrading 
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projects would be likely to require assistance comparable with 
that available to heavy crude oil upgrading investments. In this 
connection, the company thought that the reference prices 
available to heavy crude oil projects, as contained in the NEP, 
could be extended to heavy fuel oil upgrading investments. 


Shell, commenting on a central heavy fuel oil upgrader in Mont- 
real, said that several factors needed to be considered before a 
decision to proceed could be taken. These included the sophis- 
tication of equipment and hence relatively high capital cost of 
the processes necessary to substantially reduce heavy fuel oil 
production in such a plant, the trend to importation of heavier 
crude slates in the 1980s which would increase the amount of 
upgrading required, and the uncertainty of longer term supply of 
domestic crude feedstocks which could change dramatically if 
synthetic crude production targets were met. If the synthetic 
crude oil goals were attained, Shell thought that upgrading pro- 
cesses would be unnecessary or, at best, uneconomic. 


Shell questioned whether market incentives alone would be suf- 
ficient to attract the large amount of capital required to virtually 
eliminate heavy fuel oil production in the Montreal area. The 
company asserted, however, that while upgrading might not be 
commercially attractive on an industry-alone basis, it could be 
on a total Canada energy basis given that each barrel of heavy 
fuel oil upgraded would essentially be equivalent to a one barrel 
reduction in imported oil. Because there is already a partial mar- 
ket incentive for upgrading, in terms of the spread between light 
and heavy product prices, any additional incentive required from 
government would be considerably less than the cost of com- 
pensation on imported crude oil. In this regard, Shell stated that 
about $30 to $45 per cubic metre would be needed and, in the 
absence of such an incentive, heavy fuel oil upgrading could not 
be undertaken as a commercial venture. 


While Submittors agreed that heavy fuel oil production needed 
to be reduced significantly and that much of this could be 
achieved by the mid-1980s, it was felt that there was no option 
but to continue to export the surplus volumes in the interim 
period. 


Some companies believed that there could be difficulties in sell- 
ing the surplus product at reasonable prices, depending on the 
volumes to be exported. In particular, Shell held the view that if 
export markets were not available, the process of converting 
domestic markets from heavy fuel oil to natural gas would be 
awkward and, perhaps, take longer than anticipated. In its 
revised submission commenting on the impact of the NEP, 
Imperial said that as a result of its assumed reduction in domes- 
tic crude oil supplies, imports, which would likely be of heavier 
quality, would have to make up the short-fall. The company 
indicated that the effect of the poorer quality imports and 
consequent higher yields of heavy fuel oil could result in a need 
for exports of heavy fuel oil, possibly reaching 30 thousand 
cubic metres per day in 1985 and 40 thousand cubic metres per 
day in 1990. The company questioned whether export markets 
would be available for this quantity of heavy fuel oil. 
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Views of the Board 


The Board has heard considerable evidence at the present and 
previous hearings about the problems being experienced by the 
refining industry. These include, among others, surplus capacity 
in Eastern Canada, a static to declining market for petroleum 
products coupled with shifts in the proportions of products 
demanded and, most recently, some difficulty in disposing of 
surplus heavy fuel oil. With regard to the latter, the Board notes 
that in an announcement of September, 1980, Gulf cited the 
surplus heavy fuel oil situation as a factor contributing to the 
closure of its Point Tupper refinery. In the absence of refinery 
modifications, there would appear to be some risk of further 
plant closures in Eastern Canada. 


The Board believes that a general shift in the demand for 
petroleum products has begun and that this trend is likely to 
continue. The Board is also of the opinion that the refining 
industry will be operating in an environment of high uncertainty 
for some time, until decisions have been taken on such major 
projects as the oil sands, the East coast offshore oil reserves, 
and the extension of the natural gas pipeline to Québec City and 
the Maritimes. 


The industry appears to be capable of adjusting to the shift in 
demand for petroleum products and to the potential product 
quality problems that could arise. It is recognized, however, that 
refinery investments will be required and that increasing 
amounts of additives such as pour depressants may be neces- 
sary to achieve quality standards. Given that major refinery 
investments are likely to be required to reduce the production of 
heavy fuel oil, the industry would seem to have some scope, in 
terms of designing facilities, to allow for changes in the mix of 
product demands. In addition, as synthetic crude production 
levels increase, refiners will likely have to make capital invest- 
ments to process the larger volumes. Once the equipment is in 
place, refiners would have some additional flexibility in the gaso- 
line-to-distillate ratio. 


The Board believes that the major challenge for refiners in the 
early to mid- 1980s will be to reduce the production of heavy fuel 
oil. In 1980, exports of heavy fuel oil were about 8 thousand 
cubic metres per day, including product under long-term 
licences. 


There are a number of factors which, in the short-term, could 
exacerbate the heavy fuel oil situation. First, there is the possi- 
bility of cheap imported heavy fuel oil. Second, the quality of 
future import feedstocks is likely to become heavier which would 
result in an increase in the production of heavy fuel oil. Third, 
there may be insufficient production of domestic crude oil in the 
early 1980s to maintain capacity on the Sarnia/Montreal pipe- 
line. Any shortfalls would probably have to be replaced by 
heavier imported crude oils. Fourth, there have been sugges- 
tions that refiners in Canada might use increasing volumes of 
the indigenous heavy crude oil which would also increase the 
production of heavy fuel oil. Finally, with the NEP encouraging 


the substitution of natural gas for oil products, the demand for 
heavy fuel oil could decline significantly. In this respect, the 
Board notes that heavy fuel oil demand would be particularly 
affected in the early 1980s if the extension of the natural gas 
pipeline to Québec City and the Maritimes were to begin with a 
large initial volume. 


The Board is of the view, therefore, that in the process of meet- 
ing its demand for light products during the next few years, the 
refining industry will continue to produce a sizeable surplus of 
heavy fuel oil. While it is difficult to predict the magnitude of the 
surplus, it could be in the order of the 1980 level of exports. To 
the extent that domestic heavy fuel oil demand falls as a conse- 
quence of natural gas penetration and crude slates become 
heavier, the surplus could be considerably larger than the 1980 
level. In view of this possibility, the Board believes that, if gas 
penetration is not to be impeded, there is little choice but to 
consider heavy fuel oil exports in the short-term. 


From the industry’s perspective, decisions on investments in 
upgrading are complicated by several variables, some of which 
tend to obviate the need for upgrading. In the period after 1985, 
for example, some imported crude oil could be replaced by light 
crude oil from the East Coast offshore. Western Canadian crude 
oil production could also become lighter as more oil sands 
plants and heavy crude oil upgraders are constructed. The time 
when the industry thinks it will begin using these sources, the 
volume expected from them, together with the continuing pace 
of natural gas substitution, will be important considerations in 
the determination of the size and timing of future upgrading 
investments. 


There is also the question of economics. According to Submit- 
tors, the capital cost of a central upgrader would be $1.5 billion, 
or more, for a plant with a capacity of about 15 thousand cubic 
metres per day. In evaluating investments, refiners would assess 
whether the costs of converting heavy fuel oil into light products 
could be recovered by the increase in revenue arising from the 
sale of the upgraded products. On the evidence, it is question- 
able whether the costs could be recovered, given current prod- 
uct price levels. In line with the NEP, however, the ratio of natu- 
ral gas prices to oil prices will decline significantly, thereby 
providing an incentive for consumers to convert from oil to gas. 
The effect of this measure, by reducing the domestic demand 
for heavy fuel oil and therefore its domestic market price, may 
improve the economics of upgrading investments generally, by 
widening the differential between light, in particular gasoline and 
diesel, and heavy product prices. It is expected that the feasibil- 
ity study on a central upgrader being undertaken by Petro- 
Canada, Montreal refiners and Soquip will address the eco- 
nomic question in more detail. 


The Board is aware that the refining sector has always had to 
adjust to changing product demands. Despite the uncertainties, 
in terms of the magnitude of future heavy fuel oil surpluses and 
the economics of upgrading investments, the Board believes 
that with sufficient lead time to adjust to longer term trends, the 
industry has an opportunity, through upgrading, to make a sig- 
nificant contribution toward the goal of achieving oil self-suffic- 
iency. 
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CHAPTER 10 
SUPPLY OF CRUDE OIL AND EQUIVALENT 


10.1 


This chapter deals with all matters relating to reserves and pro- 
ductive capacity of Canadian crude oil. These are discussed in 
the following order: 

—established reserves and productive capacity 

—reserves additions, ultimate potential and productive 

capacity 

—pentanes plus 

—oil sands deposits 

—frontier areas 

—coal liquefaction 


Introduction 


Productive capacity from the above categories is summarized in 
the last section. 


Forecasting future oil supply is by nature speculative and sub- 
ject to widely differing opinions. In arriving at its forecasts, the 
Board considers four factors as the main determinants of future 
developments in supply. These factors are geological potential, 
technological limitations, crude oil prices and government poli- 
cies. Geological potential is paramount in estimating volumes 
yet to be discovered, whereas the other factors affect the rate of 
development and level of recovery. The introduction of the NEP 
with the October 1980 Federal Budget created a new policy 
environment which made it more difficult to focus on a most 
likely forecast of future oil supply. 


Because of this, the Board has developed both a base case and 
a modified base case. As in previous reports, the Board has 
developed a high and a low case to illustrate the uncertainty sur- 
rounding the base cases. The specific assumptions used to 
develop these four cases, and an explanation thereof, are found 
in the appropriate sections of the Chapter. However, because of 
the complex nature of the oil supply forecast, the principal 
assumptions have been summarized in the Introduction so that 
the concepts underlying each scenario can be more easily 
understood. 


Base Case: the base case is intended to show the productive 
capacity the Board would expect if the NEP were implemented 
without modification and if there were no changes to current 
provincial policies. The crude oil prices used start in 1981 at 
$115 per cubic metre for conventional oil, $189 per cubic metre 
for tertiary recovery oil, and $239 per cubic metre for oil sands. 
The NEP does not specify a price for frontier oil and no explicit 
price assumption. has been made in the Board’s forecast. 
Rather, the Board has assumed that the price to be set by the 
Federal Government would be adequate to encourage the 
development of oil discoveries made in the frontier areas. 


The estimates of undiscovered potential in the base case for the 
conventional and frontier areas are those believed to have the 
most likely geological probability of occurrence. 


Development of the various supply sources is also based on the 
assumption that there will be continued development in 


resource extraction, processing and transportation technolo- 
gies. 


Modified Base Case: the modified base case is intended to show 
the effect that higher producer netbacks would have on oil sup- 
ply. Several assumptions were changed from the base case, all 
with the intended result of increasing the economic viability of oil 
supply projects. To illustrate the effect of a higher producer net- 
back, the tertiary price was increased to $239 per cubic metre 
for light crude oil and to $260 to $300 per cubic metre for oil 
sands. It should be noted that in most instances a higher net- 
back could be achieved by means other than price such as 
reduced taxes and lower royalties. 


Low Case: the low case is intended to show a lower limit to the 
Board’s productive capacity forecast. The major assumptions 
are lower geological potential and reduced producer netback 
from the base case. The prices used are NEP prices where 
specified. Where prices have not been specified or the proce- 
dures for qualifying for incentives are not defined, the low case 
uses the least favourable combination of circumstances. It is fur- 
ther assumed that no significant advances to current technology 
will be made during the forecast period. 


High Case: the high case represents the maximum level of sup- 
ply the Board believes could occur given the most advanta- 
geous coincidence of supply conditions. Prices up to the world 
price are assumed if required. These are assumed to be $300 
per cubic metre for light and synthetic crude oil, and $230 per 
cubic metre for heavy crude oil. High estimates of geological 
potential are used although considered to be less likely than 
those used in the other cases. Significant technological progress 
is anticipated. 


Additional information regarding the assumptions underlying the 
Board’s four supply cases is shown in Table 10-1. 


10.2 Supply from Conventional Areas 


10.2.1 Established Reserves and _ Productive 


Capacity 
Views of Submittors 


Submittors were asked to provide forecasts of total supply from 
remaining established reserves, and to submit data on individual 
pools of which they were the operator or major interest owner. 


Reserves data were submitted on individual pools and on a 
composite basis. Estimates which contained data by province 
are summarized in Table 10-2. 


None of the Submittors addressed the impact of the NEP on 
total booked reserves but some companies provided evidence 
of the expected effects of the NEP on specific pools, fields or 
areas. The concerns generally concentrated on premature 
abandonment of producing wells and the effect the NEP would 
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Table 10-2 


ESTABLISHED REMAINING RECOVERABLE RESERVES OF 
LIGHT AND HEAVY CRUDE OIL AS OF 31 DECEMBER 1979 
Comparison of Estimates 
(Millions of Cubic Metres) 


Petro- 

CPA Provinces Ontario Dome Imperial Canada NEB®) NEB®) 
Territories 21.0 1950) 10.6 6.0 39.0 19.1 api oo 
British Columbia 28.0 28.5 28:5 28:5 29.0 28.5 29-1, 21.5 
Alberta 908.0 760.0 788.8 760.6 th9 0 LOG2 671.3 616.6 
Saskatchewan 1AY.O 105.3 196. 1 105.2 185.0 109.2 93.3 89.0 
Manitoba 6.0 6.3 6.3 Tie 6.0 5.9 6.7 6.1 
Ontario 1.0 1.0 ele 1.0 1.0 1.01 0.8 Oxi, 
Canada) 1081.0 920.2 1031.8 908.5 1 039.0 S179 807.5 745.4 


(1) Average of other Submittors. 

(2) Includes Ontario and New Brunswick. 

(3) NEB estimate does not include reserves from future enhanced recovery schemes and in particular for Norman Wells. 
(4) Estimates do not include established reserves from frontier areas. 

(5) NEB preliminary estimate as of 31 December 1980. 
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Figure 10-1 Productive Capacity from Total Established 
Reserves of Crude Oil 
Comparison of Forecasts: Pre-NEP 
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have on the drilling of infill wells required to recover the booked 
reserves. 


Productive capacity forecasts were submitted on individual 
pools and on a composite basis. Composite forecasts are 
shown on Figure 10-1. Norcen provided the lowest forecast 
throughout the forecast period, whereas CPA, Gulf and Shell 
showed the highest level of supply at differing times in the fore- 
cast period. The differences among forecasts reached a max- 
imum of 30 thousand cubic metres a day in the late 1980s. 


Only four Submittors revised their forecast to illustrate the 
expected impact of the NEP on productive capacity. On aver- 
age these forecasts showed a reduction in supply compared 
with the pre-NEP forecasts and this reduction increased from 
about 12.5 thousand to 26.5 thousand cubic metres per day in 
the period 1981 to 1985 and decreased thereafter. The revised 
forecasts are shown in Figure 10-2. However, Submittors 
stressed that the revised forecasts were of an illustrative nature 
as it was too early to properly assess the full impact of the NEP. 
Most Submittors attributed the reduction in supply to the follow- 
ing four factors: 
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1. Oil wells in Saskatchewan that were unable to carry the addi- 
tional cost of the PGRT would be shut in or produced at 
reduced rates to minimize losses. Murphy stated that about 
25 percent of its wells in Saskatchewan would have to be 
shut down resulting in an immediate ten percent loss of pro- 
duction. Other companies referred to the fact that many 
heavy oil pools in Saskatchewan had shown a marked 
decrease in production in the beginning of 1981 in an appar- 
ent attempt to minimize losses in revenue. 


2. Booked reserves would be uneconomic to drill owing to the 


abolition of the depletion allowances for infill wells and the 
imposition of the PGRT. For example, Chevron provided 
revised pool production forecasts for the Mitsue Gilwood 
“A’’ and Kaybob Beaverhill Lake A pools which showed 
reduced productive capacity that reached 520 cubic metres 
per day. The associated reduction in reserves amounted to 
3.2 million cubic metres. 


3. Increased production of gas and water along with the oil 


would require the installation of new lifting equipment and 
processing facilities which could not be economically justified 
with rising operating costs, NEP prices and taxes, and declin- 
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Figure 10-2 Productive Capacity from Total Established 


Reserves of Crude Oil 
Comparison of Forecasts: Post-NEP 


118 


ing oil production. CPA provided projections of operating 
costs showing that average netbacks after deducting operat- 
ing costs would become negative by 1984. According to 
CPA this indicated that production operations would have to 
be substantially altered to minimize operating costs, which 
would lead to a reduction in productive capacity. 


Marginal wells would be prematurely abandoned. Imperial 
provided an economic analysis which showed that two of its 
major pools would become uneconomic by 1985. Shell made 
similar claims for two of its pools. 


Operating costs received much attention during the inquiry and 
Submittors generally supported CPA’s views that operating 
costs would increase rapidly owing to increasing volumes of 
water produced with the oil. Increasing complexity of operations 
and the consequential increase in engineering demands were 
also sited as significant factors. It was emphasized that the 
effect of these cost increases would be aggravated by declining 
oil production when such costs were calculated as a cost per 
barrel of produced oil. 


CPA estimated that average water production had increased by 
23.5 percent per year from 1970 to 1979 and that average per 
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Figure 10-3 Productive Capacity from Established 


Reserves of Light Crude Oil 
Comparison of Forecasts: Pre-NEP 


well operating costs had increased by 21 percent per year or 
about 10 percent per year in real terms. CPA projected that 
operating costs per well would continue to increase by ten per- 
cent per year in real terms. A future operating cost per barrel 
was then calculated from projected average oil production per 
operating well. From this study CPA concluded that operating 
costs would increase in real terms from $14.50 per cubic metre 
in 1980 to about $37 per cubic metre in 1985. A ten percent 
average inflation rate would escalate these costs to $60 per 
cubic metre in 1985. Imperial provided similar projections of 
operating costs. 


Gulf quoted annual increases in operating costs that varied from 
12 percent in 1980 to 31 percent in 1979. Gulf attributed these 
cost increases to increases in fixed costs for each producing 
well and increases in variable costs associated with the amount 
of total fluid being produced. Gulf submitted that cost increases 
were expected to continue as experienced in 1979 and 1980. 


Mobil supported CPA’s estimates but emphasized that these 
estimates were average costs and did not reflect costs in spe- 
cific fields. To illustrate this point Mobil quoted operating costs 
for various fields and areas showing that heavy oil experienced 
higher operating costs. 
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Murphy submitted that operating costs for heavy crude oil were 
about double the cost for light crude oil. 


Some Submittors provided separate productive capacity fore- 
casts for light crude oil and heavy crude oil. Light crude oil fore- 
casts are compared graphically in Figure 10-3. Norcen provided 
the lowest forecast, whereas Gulf, Texaco, Dome and Shell 
showed the highest level of supply at successive time periods. 
The differences among forecasts reached a maximum of 25 
thousand cubic metres per day in about 1985. Of the Submit- 
tors who provided separate forecasts for light and heavy crude, 
only Gulf and Imperial revised their forecast to illustrate the 
expected impact of the NEP on productive capacity. These 
revised forecasts, which are shown on Figure 10-4, indicated a 
reduction in supply that increased from 18 to 20 thousand cubic 
metres per day in the period 1981 to 1985. After 1985 the 
reduction became gradually less significant. 


With regard to light crude oil supply, some of the Submittors 
also provided information on the effect of the Alberta produc- 
tion cutbacks on their operation. This evidence indicated that 
these cutbacks, which affect pools that are located totally on 
Crown lands, could reduce production in high productivity pools 
by just over 50 percent if the cutbacks were fully implemented. 
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Submittors foresaw no major problems with such cutbacks 
except in fields where solution gas produced with the crude oil 
was a major part of the gas stream into a gas processing plant. 
In such cases, plants might have to be shut down temporarily if 
insufficient solution gas were available. 


Heavy crude oil forecasts are compared graphically in Figure 
10-5. Norcen provided the lowest forecast whereas Petro- 
Canada, Imperial and Shell showed the highest level of supply at 
successive time periods. The spread between the low and the 
high forecasts gradually diminished from 6000 cubic metres per 
day in 1981 to 2400 cubic metres per day in the year 2000. 
Only Gulf and Imperial provided revised forecasts. These fore- 
casts, which are shown in Figure 10-6, indicated only a very 
marginal effect of the NEP on heavy crude oil supply from 
established reserves. However, Husky stated that of the 2000 
wells in the Lloydminster area, 500 wells could not support 
direct operating costs and would not be continued in operation 
unless the current financial circumstances were to change. A 
further 800 wells would not support maintenance costs as they 
become necessary over the next 18 months. Similar opinions 
were voiced by other Submittors who had significant interests in 
heavy oil production in Saskatchewan. 
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Figure 10-5 Productive Capacity from Established Reserves of Heavy Crude Oil 
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Figure 10-6 Productive Capacity from Established 
Reserves of Heavy Crude Oil 
Comparison of Forecasts: Post-NEP 
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Mobil stated that the combined effect of the NEP and provincial 
royalties would place Mobil’s operations in Saskatchewan in a 
“cash loss’ position. Mobil further stated that a severe decline 
in the productive capacity of Saskatchewan fields was certain 
unless immediate remedial steps were taken to restore profita- 
bility. 


Views of the Board 


In making its estimates of established reserves, the Board has 
taken into account all the relevant evidence received at the 
inquiry and the results of its own studies. The Board’s estimates 
for reserves in the conventional areas shown in Table 10-2 are 
based on an analysis of 212 reservoirs encompassing 87 per- 
cent of the reserves. These estimates and estimates for the 
remaining reserves are summarized in tabular form in Appendix 
K. The estimates are arranged by pipeline system, province and 
territory showing totals for each of these areas in addition to the 
Canadian totals. These estimates of established reserves were 
not changed from case to case. 


In the previous oil reports, the Board did not find that economic 
conditions would limit productive capacity from established 
reserves prior to well abandonment. In the present circum- 
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stances, however, for the base case, the Board concludes that 
productive capacity for many pools will be reduced from levels 
forecast by the Board in its previous oil reports. The reasons for 
this relate mainly to economic viability rather than altered geo- 
logical or technological limitations. 


For its modified base case the Board assumes that producer 
netback will be such that it will permit continued optimizing of 
production from all established reserves. This forecast is shown 
on a pool by pool basis in Appendix K. 


Variations in supply from established reserves outside of the 
range defined by the base case and modified base case are not 
considered to be likely. Consequently, for this category the 
Board has assumed the low case to be equal to the base case, 
and the high case to be equal to the modified base case. 


The results of the base case and the modified base case are 
shown on Figure 10-7. The difference in productive capacity 
between the two cases is attributable to a combination of the 
NEP measures and the current provincial royalty and taxation 
schedules, and this difference could reach a maximum of ten 
thousand cubic metres per day, in 1983. The major reasons for 
these differences are discussed later in this chapter in the sec- 
tions on light and heavy crude supply. 
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The Board has given consideration to the evidence on operating 
costs and recognizes that real operating costs per cubic metre 
of oil produced will continue to escalate because of declining 
well productivity and increasing water-oil ratios. 


The Board has prepared its own estimates of operating cost 


increases for 1985 and these are compared to NEP and CPA. 


estimates in Table 10-3. 


Table 10-3 


COMPARISON OF ESTIMATES OF 1985 
OPERATING COSTS 


($/ms) 
Constant 1980 1985 
NEP — 18.88 
CPA 37.84 60.69 
NEB 23.95 39.28 
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Figure 10-8 Productive Capacity from Established 


Reserves of Light Crude Oil 
NEB Forecast 
(as of December 31, 1979) 
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The method used by the Board to calculate operating costs is 
discussed in Appendix L. 


Because of the different market situations, the Board has again 
prepared separate forecasts for light and heavy crude oil. The 
Board’s definition of heavy crude oil is included as Appendix J. 


The Board’s forecasts of productive capacity of light crude oil 
are shown in Figure 10-8. The base case productive capacity 
forecast initially declines faster than the modified base case and 
reaches a maximum difference of nearly five thousand cubic 
metres per day in 1983. This reflects a reduction in infill drilling, 
which is mainly attributable to the abolition of the depletion 
allowance for infill drilling and the introduction of the PGRT. The 
diminishing profitability of producing operations is expected to 
result in a reduced investment level in lifting equipment and early 
abandonment of marginal wells. Although the more rapid crude 
price escalation after 1983 proposed under the NEP is expected 
to reduce early abandonments, there is concern with the level of 
producer netback on deep, high cost wells which appear to 
become unprofitable, even at relatively high production rates. 
Wells in the Beaverhill Lake reservoirs are a case in point. 
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These forecasts do not include the effect of Alberta’s stated 
intention to conditionally withhold 28.6 thousand cubic metres 
per day (180 thousand barrels per day) of light crude oil supply 
in the absence of an energy pricing agreement. If such a reduc- 
tion were to continue, productive capacity would be reduced by 
some 20.1 thousand cubic metres per day in 1985, and 13.7 
thousand cubic metres per day in 1995. As time progresses the 
effect would diminish because supplies that are shut-in earlier 
would add to the supply in the later years. 


The Board’s forecasts of heavy crude oil productive capacity 
are shown in Figure 10-9. The base case forecast declines 
sharply in the early years of the forecast, owing to sharply 
reduced profitability in Saskatchewan. Based on considerable 
evidence regarding the lack of profitability of Saskatchewan 
operations, the Board concludes that the average netback 
received by producers in this province is too low to sustain the 
costs of maintaining all wells and production equipment in good 
operating condition. This is especially true in the heavy oil areas 
of Western Saskatchewan. Consequently the base case produc- 
tion forecast assumes that all unprofitable operations would be 
shut-down and that some wells would produce below peak 
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Figure 10-9 Productive Capacity from Established 
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capacity to optimize profits under the existing fiscal and royalty 
regime. The Board is aware that such a forecast shows the 
lower limit of productive capacity and that production may ini- 
tially not fall to forecast levels as producers may be able to tem- 
porarily reduce operating costs by deferring expenditures. 
Nevertheless, the indicated lack of profitability in Saskatchewan 
will eventually lead to a significant reduction in supply of heavy 
crude oil and could also result in some loss of reserves through 
premature abandonment of marginal producing wells. 


10.2.2 Reserves Additions, Ultimate Potential and 
Productive Capacity 


Views of Submittors 
Light Crude Oil 


As in the case of the 1978 oil hearing, the reserves additions 
estimates submitted by most companies were fairly evenly 
balanced between additions from new discoveries and additions 
from enhanced recovery projects. Most companies agreed that 
little additional supply could be expected from appreciation of 
established reserves. The estimates of reserves additions sub- 
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mitted prior to the NEP, as well as IPAC’s enhanced recovery 
ultimate potential, are summarized in Table 10-4. Caution must 
be exercised in comparing individual components because Sub- 
mittors used differing terminology and a wide range of assump- 
tions for exploration activity, crude oil price and producer net- 
back. 


Some Submittors stressed the importance of higher netbacks 
for finding and developing new oil pools. Dome projected total 
productive capacity of new discoveries under a moderate net- 
back case and an incentive netback case. The moderate case 
assumed producer netbacks of $44 per cubic metre increasing 
to $145 in the year 2000, whereas the incentive case assumed 
$125 per cubic metre increasing to $283 in the year 2000. 
Dome showed that productive capacity from new discoveries 
would increase rapidly under the incentive case and would be 
about 250 percent of the forecast productive capacity under the 
moderate case by the year 2000. 


Figures 10-10, 10-11, and 10-12 summarize Submittors’ pre- 
NEP forecasts of productive capacity from additions to reserves 
of light crude oil. Although Submittors differed as to the level of 
productive capacity from appreciation and new discoveries, 
they were in general agreement that it would peak or level out in 
the early to mid-1990s. As a result of the long lead times 
required, supply from enhanced recovery reserves was not 
expected to reach significant levels until the late 1980s. Submit- 
tors felt it would then continue to increase through to the end of 
the forecast period. 


As a result of the opportunity provided by the Board to submit 
forecasts based on the NEP, Submittors provided evidence on 
the economics of supply with emphasis on the fiscal measures 
which affected the supply of crude oil from reserves additions. 


Submittors generally agreed that the rate of discovery and 
development of new reserves would depend on the expected 
profitability in Canada, as compared to the other areas of the 
world, especially the United States. The cash flow available to 
the industry would also affect reserves additions since explora- 
tion expenditures traditionally have been financed almost 
entirely by internally generated funds. 


Some Submittors indicated that the return to the company on 
new Oil was five to six times higher in the United States than in 
Canada. However, Petro-Canada believed the appropriate com- 
parison was not the current return to the company but the over- 
all project economics. Better geological prospects in Canada, 
evidence of higher land costs in the United States, and provi- 
sions in the NEP would tend to make the full-cycle present value 
of investments in Canada and the United States approximately 
equal. 


Although most Submittors did not provide detailed post-NEP 
forecasts of reserves additions, directional estimates were pro- 
vided. The general consensus was that the reserves additions 
resulting from exploration in Western Canada would be reduced 
by 20-50 percent from the pre-NEP forecast levels. A notable 
exception to this opinion was Petro-Canada, which foresaw no 
change in reserves additions from new discoveries. 


Table 10-4 
RESERVES ADDITIONS OF LIGHT CRUDE OIL 
1980-2000 
Comparison of Estimates 
Pre-NEP 
(10&m°) 
New Enhanced 
Appreciation Discoveries Recovery Total 

Gulf 83.6 385.5 193. 1¢2) 662.2 
Imperial 0 444 0) 815 759 
NOVA — — 280-340 --- 
Ontario — 148.00) 148.8 296.8 
Petro-Canada — — — 369.7 
Shell 36. 5(2) 253 — a 
CPA 18 213, 2) 365 596 
IPAC: Performance Risk case ultimate potential 

$50/m? Netback — — 0 — 

$75 — — 45 — 

$100 — — 70 — 

$150 — — 214 oo 

Technical Limit —_ — 520 — 
Provinces 

British Columbia 3 27.8 16.0 44.1 

Saskatchewan 7.9 10.7 14.3 32.9 


(1) includes appreciation or established reserves 
(2) Includes heavy crude oil 
(3) Includes enhanced recovery from forecast new discoveries 
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Figure 10-10 Productive Capacity from Reserves 
Additions of Light Crude Oil 
Comparison of Forecasts: Pre-NEP 
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Figure 10-11 Productive Capacity from Appreciation and 
New Discoveries of Light Crude Oil 
Comparison of Forecasts: Pre-NEP 
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Figure 10-12 Productive Capacity from 


Enhanced Recovery of Light Crude Oil 


Comparison of Forecasts: Pre-NEP 


Most Submittors felt that the tertiary incentive price offered by 
the NEP was a move in the right direction, but foresaw little pro- 
duction increase from light crude oil tertiary projects because of 
the tax and royalty regimes, high project costs, and other uncer- 
tainties. 


Most Submittors observed that the PGRT would offset some of 
the price supplement contained in the NEP and that the price 
was limited to increases based on the CPI. Submittors also 
noted that the NEP tertiary price was conditional on provincial 
incentive programs remaining in place. There was also uncer- 
tainty as to how tertiary oil would be defined in order to qualify 
for the incentive price. 


The cost of hydrocarbons and carbon dioxide was cited as a 
critical factor since these injection materials represented the 
majority of costs for light crude oil miscible projects. Submittors 
indicated that the cost of hydrocarbons (ethane, propane, and 
butanes) was related to the cost of oil and would likely rise 
faster than the CPI. Similarly, the cost of carbon dioxide was 
expected to rise rapidly if increased demand required the 
development of more costly sources. Several Submittors 
indicated that the current cost of carbon dioxide was in the 
range of 7 to 12 cents per cubic metre. Imperial estimated a 
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cost of 12 cents per cubic metre in 1983 for carbon dioxide for 
its proposed Judy Creek project. IPAC’s analysis of tertiary 
potential indicated that a change in carbon dioxide cost from 7 
to 11 cents per cubic metre would reduce tertiary light crude oil 
recoverable reserves by approximately one-half at current net- 
back levels. IPAC defined netback to be revenue less payments 
to goverments. 


Submittors noted that the optimum quantity of injection 
materials was uncertain and subject to change as operating 
experience was gained with each project. The estimated volume 
of oil that would be recovered was also uncertain and subject to 
considerable risk. IPAC found that at current level of producer 
netback, a 25 percent reduction in expected oil recovery would 
reduce project economics so that only one-third of the previ- 
ously calculated reserves potential would be recovered. Imperial 
reduced its estimate of tertiary recovery from the Judy Creek 
and similar pools by 30 percent as a result of recent pool 
performance. This revision accounted for approximately one- 
half of the reduction in tertiary potential shown in Imperial’s 
post-NEP estimates. 


Figures 10-13 and 10-14 illustrate the relationship of recover- 
able reserves to producer netback and price as submitted by 
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Figure 10-13 Enhanced Oil Recovery: IPAC Forecast 
Producer Netback vs. Recoverable Reserves 
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Figure 10-14 Enhanced Oil Recovery: Imperial Forecast 
Crude Oil Price vs. Recoverable Reserves 
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Figure 10-15 Productive Capacity from 
Reserves Additions of Light Crude Oil 
Comparison of Forecasts: Post-NEP 


IPAC and Imperial respectively for both light and heavy crude oil 
tertiary recovery. IPAC estimated the post-NEP netback to be 
$85 per cubic metre. IPAC’s Performance Risk Case assumed a 
25 percent reduction in oil recovery and was felt to be the more 
probable scenario. 


Figure 10-15 summarizes the post-NEP forecast of productive 
capacity from light crude oil reserves additions. 


Heavy Crude Oil 


Table 10-5 summarizes Pre-NEP estimates of reserves additions 
and ultimate potential of heavy crude oil. Some Submittors were 
of the opinion that the location of most, if not all, heavy crude oil 
was already known and was only awaiting economic conditions 
which would allow conventional development or enhanced 
recovery to proceed. Other Submittors presented forecasts 
more balanced between new discoveries and enhanced recov- 
ery although much of the reserves attributed to new discoveries 
were expected to be recoverable only through the use of tertiary 
recovery techniques. Overall, it was felt that the heavy crude oil 
potential of Western Canada would be developed mainly 
through the use of tertiary recovery techniques such as steam 
stimulation, steam floods and fire floods. 
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It was felt that the Lloydminster area had the greatest potential 
for additions to heavy crude oil reserves and therefore that area 
drew special attention from some submittors. Table 10-6 sum- 
marizes the estimates of oil-in-place for the Lloydminster area. 


Very little of this oil was expected to be recovered by conven- 
tional means. The Submittors were in agreement that extensive 
use of tertiary recovery techniques would be required to develop 
the heavy oil resource of the Lloydminster area. Husky indicated 
that only five percent of the Lloydminster oil in place was found 
in deposits thick enough to use steam stimulation or steam 
flooding. The remaining thin deposits might lend themselves to 
fire ‘flooding techniques although Husky noted that the two fire 
flood tests conducted in the Lloydminster area yielded no defi- 
nite results. 


Figures 10-16, 10-17 and 10-18 summarize the productive 
Capacity forecasts of reserves additions from heavy crude oil. 
By the year 2000 the estimates of productive capacity from 
additions to reserves of heavy crude oil ranged from less than 
10 000 cubic metres per day to more than 80 000 cubic metres 
per day. 
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Table 10-5 


RESERVES ADDITIONS OF HEAVY CRUDE OIL 


1980-2000 
Comparison of Estimates 
Pre-NEP 
(millions of cubic metres) 
New Enhanced 
Appreciation Discoveries‘) Recovery Total 
Gulf 22.4 291.6 193. 1) 507.1 
Husky—Lloydminster Area (Ultimate) = 18 330 348 
Imperial — tf 109 186 
NOVA-Lloydminster Area (Ultimate) — —_— 490 —_ 
Ontario —_— _— — 165.5) 
Petro-Canada = _— —_— 216.3 
Shell-Lloydminster Area —_— 165 —_ — 
—tLloydminster Area 
(Ultimate) —_ 310 — — 
—Other — 30 — — 
CPA 181 © 36 265 482 
IPAC: Performance Risk case Ultimate Potential 
$50/m? Netback — — 0 _ 
$75 —_ — Hee — 
$100 = — 27.4 _— 
$150 = — 91.4 - 
Technical Limit — — 215.8 — 
Provinces 
Saskatchewan 30.9 39.2 105.7 175.8 


(1) Includes enhanced recovery from new reserves 

(2) Includes light crude oil 

(3) Undeveloped reserves 

(4) Includes 110 million cubic metres from the Lloydminster area, all from enhanced recovery. 
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Figure 10-16 Productive Capacity from Reserves Additions 
of Heavy Crude Oil 
Comparison of Forecasts: Pre-NEP 
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Figure 10-17 Productive Capacity from Appreciation 
and New Discoveries of Heavy Crude Oil 
Comparison of Forecasts: Pre-NEP 
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Figure 10-18 Productive Capacity from Enhanced Recovery 
of Heavy Crude Oil 
Comparison of Forecasts: Pre-NEP 
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Table 10-6 


ESTIMATED OIL IN PLACE 
LLOYDMINSTER AREA HEAVY CRUDE OIL 
Comparison of Estimates 
(billion cubic metres) 


NOVA 6 
Husky 8-11 

Murphy 24 
Shell 32.5 


Following the NEP, Submittors forecast a 20 to 50 percent 
decrease in exploration activity. This decrease in activity and 
the unfavourable economic conditions for heavy crude oil pro- 
duction in Saskatchewan were expected to result in lower heavy 
crude oil reserves additions from new discoveries. Murphy 
planned a major reduction in its exploration program in Sas- 
katchewan and intended to reduce its Alberta heavy oil pro- 
gram. Husky indicated that only a few low risk projects and 
some drilling required to maintain land rights would be con- 
tinued in Saskatchewan unless economic conditions improved. 
Shell forecast a 75 percent reduction for heavy oil reserves addi- 
tions in Saskatchewan by 1983 relative to its pre-NEP forecast. 
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Most Submittors saw heavy oil tertiary recovery projects in 
Alberta as marginally economic, while no Submittor expected 
tertiary heavy oil to be developed in Saskatchewan unless the 
NEP or existing provincial fiscal regimes were changed. 


Figure 10-19 compares those Submittors that quantified post- 
NEP forecasts of productive capacity from additions to reserves 
of heavy crude oil. 


Views of the Board 
Light Crude Oil 


The Board’s views respecting reserves additions in conventional 
areas are discussed separately under the two categories which 
make up reserves additions; discoveries, and enhanced recov- 
ery of established reserves. 


New Discoveries 


In assessing the evidence, the Board recognizes that each Sub- 
mittors’ forecast of productive capacity is based on expecta- 
tions with regard to crude oil price, producer netback and inter- 
pretation of the NEP’s expected effects on exploration activity. 
A substantial element of judgement is involved when estimating 
future levels of industry activity and undiscovered potential, and 
estimates can be expected to vary considerably. 
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Figure 10-19 Productive Capacity from Reserves Additions 


of Heavy Crude Oil 
Comparison of Forecasts: Post-NEP 
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The Board’s low, base, and high estimates of ultimate potential 
are unchanged from the 1978 Oil Report, however, discoveries 
in 1978 and 1979 have been subtracted to arrive at the esti- 
mates of year end 1979 undiscovered potential. 


The Board’s base case and modified base case estimate of 
remaining undiscovered potential for recoverable light crude oil 
is 225 million cubic metres. These two cases assume the same 
geological potential. For the low case the estimate is 125 million 
cubic metres and for the high case, it is 400 million cubic 
metres. These estimates of potential include all future reserves 
additions including EOR for these new discoveries. 


The Board believes that lower producer netbacks resulting from 
the NEP would in turn cause a reduction in annual drilling rates. 
However, it is felt that oil-directed drilling will not decrease to 
the same degree as gas-directed drilling, and over the long- 
term, oil activity is expected to stay near 1980 levels. As a 
consequence, the Board has adopted the same forecast for the 
base case and the modified base case. It is assumed that 
approximately 90 percent of the potential in each of the four 
cases will be discovered by the year 2000. Figure 10-20 sum- 
marizes the productive capacity from new discoveries of light 
crude oil. 
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Enhanced Recovery 


Based on the evidence and its own studies, the Board has 
updated its 1976 study on EOR potential. The previous results 
were published in the February 1977 Oil Report and again in the 
September 1978 Oil Report. All established pools have been re- 
examined to take into account recent developments in EOR 
techniques and the evidence provided at this inquiry. This review 
provides an estimate of the quantity of crude oil that could be 
physically recovered by application of known enhanced recov- 
ery techniques if there were no economic constraints. This 
physical limit is an upper limit which is often referred to as the 
technical potential. The Board’s estimate of technical potential 
for enhanced recovery of light crude oil is shown in the final 
column of Table 10-7. This estimate shows that enhanced 
recovery techniques have the potential to add more than 500 
million cubic metres to the light crude oil reserves. 


Further studies were carried out to establish the recoverable 
potential for each of the Board’s four cases. These studies took 
into account economic considerations, uncertainties with regard 
to obtaining the necessary approvals, and also technological 
uncertainty related to oil recovery from EOR projects. In the low 
case the EOR technical potential was assessed to be 25 percent 
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Figure 10-20 Productive Capacity from New Discoveries 


of Light Crude Oil 
NEB Forecast 
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Table 10-7 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS 
FROM ENHANCED RECOVERY OF LIGHT CRUDE OIL 
NEB Estimate 
(millions of cubic metres) 


Low 
Infill Drilling 4.2 
Waterflooding Oilee 
Thermal”) = 
Chemical Flooding = 
Miscible Flooding — 
TOTAL 35.4 


(1) Economic potential not evaluated. 


lower than in the other three cases because of the uncertainties 
involved. Production from the proposed waterflood at Norman 
Wells was not included in the low case. 


The dominant factor in reserves additions from EOR is the crude 
oil price or more specifically the netback that remains after pay- 
ing taxes and royalties. The NEP recognized this by providing 
incentive pricing for tertiary oil. This incentive price would be 
approximately $189 per cubic metre for a company producing 
15 degree crude oil through approved tertiary methods. In both 
the low case and the base case, the Board has used this price 
which should result in a netback of between $80 and $125 per 
cubic metre for EOR projects in Alberta. Because the definition 
of the incentive price includes a reference to 15 degree crude 
oil, the Board has assumed that a higher price could apply to 
better quality crude oil. For its modified base case the Board 
has assumed a price for light oil equal to the oil sands reference 
price of $239 per cubic metre. This price assumption, resulting 
in a producer netback of between $100 and $150 per cubic 
metre, yields about one-half of the technical potential. For its 
high case the Board used the world price for light sweet crude 
oil of $300 per cubic metre. This would increase producer net- 
back in Alberta to between $125 and $200 per cubic metre and 
would yield about two-thirds of the technical potential. 


Another factor that has to be considered when evaluating the 
economics of tertiary projects is the method that is used to 
determine the proportion of production that will qualify for pay- 
ment of the incentive price. The NEP did not define this method. 
Submittors generally favoured a method based on remaining 
reserves. The portion of the production that would qualify for the 
higher price would be calculated by dividing the reserves addi- 
tions from EOR by the total remaining reserves, including 
reserves attributed to EOR. The Board has assumed that this 
method would apply in all cases, except in the low case. For the 
low case the Board has assumed that the incentive price would 
be paid on the basis of incremental production. The incremental 
production method requires a forecast of future production with- 
out EOR and only oil production in excess of this forecast would 
qualify for the incentive. Under this method, production from 
most projects would receive the additional revenue later in the 
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Modified Technical 

Base Base High Potential 
'S ie) 8.5 10.2 10.2 
68.7 68.7 74.9 74.9 
— — — 4.5 
35 9.1 ie 1557 
83.4 2164 269.8 421.9 
164.1 302.4 366.0 5272 


life of the pool, whereas the bulk of the investments are made 
when the EOR scheme is being implemented. 


Another measure introduced by the NEP was the tax on LPG 
production. The Board has assumed that LPG used for miscible 
flood projects would be exempt from the LPG tax. 


To determine what portion of the technical potential would be 
economic to develop at various levels of producer netback, the 
Board selected 38 pools for detailed economic analysis. The 
pools were selected as representative of the tertiary potential in 
conventional reservoirs. The economic analysis of these pools 
was done with the assistance of a project evaluation model 
obtained from the Canadian Energy Research Institute (CERI). 
This model was modified to reflect evidence regarding the cost 
of tertiary projects and to incorporate fiscal measures contained 
in the NEP. The supply response to price, determined for the 
sample pools, was then applied to the total technical potential. 


On the basis of this analysis, the Board estimates the potential 
for recoverable reserve additions from EOR of light crude as 
summarized in Table 10-7. 


Although the Board has used price as the variable in its analysis 
of EOR, it recognizes that it is the netback which determines 
profitability. Thus lower prices combined with lower royalties 
and taxes could yield the same amount of oil as higher prices 
combined with higher royalties and taxes. 


These potentials then formed the basis for the Board’s produc- 
tive capacity forecasts shown on Figure 10-21. For the low case, 
only infill drilling and waterflooding would make a contribution to 
supply. For the base case, the major contribution is expected to 
come from miscible flood projects that have been proposed or 
are now in the planning stage. Production from the proposed 
Norman Wells waterflood is forecast to increase supply in 1986. 


For the modified base case, although the Board’s studies show 
that the economic potential for EOR would be improved consid- 
erably, the production response is expected to be only slightly 
above the base case for the following reasons: 
—All projects require significant lead times for project design, 
regulatory approvals and construction of the necessary 
facilities. 
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Figure 10-21 Productive Capacity from Enhanced Recovery 


of Established Reserves of Light Crude Oil 


NEB Forecast 
(as of December 31, 1979) 


—Producers will initially submit proposals on those projects 
that show the best prospects for technical and economic 
SUCCESS. 

—Producers will want to see how these projects perform 
before taking additional risks on other projects. 

—The supply of injection fluids is limited and a rapid 
implementation of EOR schemes would require recourse to 
more costly sources of fluids, which would in turn render 
these projects less economic. 


For the high case the cost considerations become less relevant. 
Although some of the technical and manpower constraints con- 
tinue, better economic returns should result in more risk taking 
and a more rapid implementation of projects that can afford the 
use of higher-priced carbon dioxide, LPG and chemicals. 


Heavy Crude Oil 
New Discoveries 


The Board’s estimate of undiscovered potential for the base 
case is unchanged from the 1978 Oil Report, however, discover- 
ies in 1978 and 1979 have been subtracted to arrive at a year- 
end potential. 


The Board’s base case and modified base case estimate of 
remaining undiscovered potential for recoverable heavy crude 
oil is 80 million cubic metres. These two cases assume the same 
geological potential. For the low case the estimate is 40 million 
cubic metres and for the high case it is 125 million cubic metres. 
As with light crude oil, these estimates include all future reserves 
additions, including EOR for these discoveries. 


For each case, the Board assumes that oil directed drilling will 
stay near 1980 levels and estimates that approximately 90 per- 
cent of the heavy crude oil potential will be realized during the 
forecast period. Forecast productive capacity from new discov- 
eries of heavy crude oil is shown on Figure 10-22. 


Enhanced Recovery 


The Board agrees with the majority of Submittors, that only 
through implementation of enhanced recovery projects can the 
heavy crude oil potential in Western Canada be realized. The 
Board has also updated its previous studies for EOR from heavy 
crude oil in a manner similar to that used for light crude oil. The 
technical potential was first assessed as is shown in the final 
column of Table 10-8. This is the Board’s estimate of the quan- 
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Figure 10-22 Productive Capacity from New Discoveries 
of Heavy Crude Oil 
NEB Forecast 
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Figure 10-23 Productive Capacity from Enhanced Recovery 
of Established Reserves of Heavy Crude Oil 
NEB Forecast 
(as of December 31, 1979) 
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Table 10-8 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS 
FROM ENHANCED RECOVERY OF HEAVY CRUDE OIL 
NEB Estimate 
(millions of cubic metres) 


Low 
Infill Drilling and Waterflooding 60.0 
Chemical Flooding — 
Miscible Flooding — 
Lloydminster Area Thermal 23.8 
Other Thermal 8.9 
Total 92af 


tity of crude oil that could be physically recovered by applica- 
tion of known enhanced recovery techniques, were there no 
economic constraints. Enhanced recovery techniques are con- 
sidered to have the potential of adding more than 650 million 
cubic metres of heavy crude oil to the recoverable reserves. 


In order to establish the recoverable potential for each of the 
Board’s cases, the Board took into account technical, economic 
and regulatory considerations as discussed in the light crude oil 
section. The NEP incentive price of $189 per cubic metre was 
used in the low, base, and modified base case. In the high case, 
a price of $230 per cubic metre was used to illustrate the effect 
of paying heavy crude oil the world price. The prices assumed 
by the Board for the modified base case and the high case took 
into consideration the expected cost of upgrading the heavy 
crude oil. 


It was also assumed in the modified base case and high case 
that the federal and provincial fiscal regime as applied to Sas- 
katchewan production would be modified to increase producer 
netback. Because of this assumption in the modified base case, 
the producer netback increased by about $20 per cubic metre 
over the base case. This would be about equal to the increase in 
netback for light crude oil when going from the base case to the 
modified base case. 


Except for the low case, it was assumed that producers could 
select the most advantageous of the two methods discussed 
under EOR from light crude oil. In the low case the incremental 
production method was assumed. 


With these technical and economic assumptions, and on the 
basis of the evidence, in particular that regarding the relation- 
ship between reserves and producer netbacks, the Board has 
estimated the potential for reserves additions as shown summa- 
rized in Table 10-8. 


This potential formed the basis of the Board’s productive 
capacity forecasts shown on Figure 10-23. In the low case, 
waterfloods are expected to dominate the EOR forecast. In the 
base case, a considerable contribution is expected from thermal 
projects currently in the planning stage. Because recoverable 
reserves are dependent on the level of producer netback, a sig- 


Modified Technical 

Base Base High Potential 
87.4 87.4 1Sore 158.2 
0.6 0.6 1.8 15.0 
1.4 1.4 6.6 50.4 
63.6 115.0 194.8 401.3 
15.9 et 31.0 42.7 
168.9 222.9 392.4 667.6 


nificant increase in EOR potential can be realized under the 
assumptions of the modified base case. However, the produc- 
tion response to these improved economics is relatively slow for 
reasons that are similar to those discussed under EOR for light 
crude oil. The high case assumes a significant improvement in 
the netback and producers are expected to assume more risk. 


10.2.3 Pentanes Plus 
Views of Submittors 


Pentanes plus is part of the crude oil and equivalent supply but 
the Submittors views are not discussed in this chapter because 
it is produced as a by-product of natural gas processing, and is 
discussed in detail with other natural gas liquids in Chapter 12. 


Views of the Board 


The forecast of pentanes plus supply is included in this chapter 
because pentanes plus is part of the crude oil and equivalent 
supply. A more detailed discussion of the assumptions underly- 
ing this forecast can be found in Chapter 12 which discusses the 
supply of all natural gas liquids. 


The Board’s forecast of pentanes plus production is summa- 
rized in Appendix M. This summary provides supply by gas 
plant, pipeline system, province and total Canada. However, 
only part of this supply will be available as crude oil and equiva- 
lent, because minor volumes are expected to be used in 
enhanced oil recovery schemes. Only the remaining available 
pentanes plus supply, after allowing for base case miscible fluid 
requirements, is included in Tables 10-14 to 10-17. These tables 
summarize the supply of crude oil and equivalent and are shown 
in Section 10.6. 


The growth in the available supply of pentanes plus from the 
current level of 16.9 thousand cubic metres per day to a level of 
17.7 thousand cubic metres per day in 1984 is attributable to an 
expected increase in natural gas production. The subsequent 
decrease in supply is related to reduced gas exports, termina- 
tion of major gas cycling schemes and a gradual decrease in the 
pentanes plus content of produced gas, as reservoir pressures 
decline in older fields and solution gas supply diminishes. The 
decrease in pentanes plus content in the total gas supply is 
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aggravated by the assumption that future gas discoveries may 
contain less pentanes plus than the currently established 
reserves. This trend has been observed over the last decade. 


10.3 Oil Sands Deposits 
Views of Submittors 


Forecasts of oil sands productive capacity were received from 
eleven Submittors and are compared in Figure 10-24 together 
with a forecast by AERCB from its 81-B report. These forecasts 
were based on the Submittors’ estimates of the dates that pro- 
duction from potential oil sands projects could begin. Table 10- 
9 summarizes this information. There was agreement that the 
next three commercial projects would be the Syncrude plant 
expansion, Imperial’s Cold Lake project and the Alsands mining 
project. All but one of the Submittors forecast start-up of a 
fourth mining project during the period 1990-1993. AERCB also 
predicted start-up of a fourth project in 1991. Most of these 
Submittors believed that the fourth project would be a proposed 
NOVA/Petro-Canada joint venture. Ontario concluded, in its 
base case scenario, that no new mining plants would be con- 
structed after completion of the Alsands project. 


Most of the Submittors who prepared estimates of production 
from oil sands experimental projects agreed that productive 
capacity would increase from current levels of two thousand 
cubic metres per day, to eight thousand cubic metres per day, 
within the forecast period. The two exceptions were Shell, which 
forecast 12 200 cubic metres per day by the year 2000 from 
experimental projects and small commercial operations; and 
NOVA, which believed that production from experimental pilots 
would contribute 15 900 cubic metres per day by 2000. 


Following the announcement of the NEP, seven Submittors 
revised their forecasts of productive capacity from oil sands 


projects. The revised forecasts are presented graphically in Fig- 
ure 10-25. Most Submittors felt that no new projects would start 
up during the forecast period under the NEP; see Table 10-10. 
Ontario indicated that the Cold Lake and Alsands projects 
would be deferred one to three years. Petro-Canada and Tex- 
aco did not change their pre-NEP forecasts since both Submit- 
tors assumed that a Federal-Provincial agreement would be 
reached quickly and that this agreement would be conducive to 
oil sands development. 


The major concern of Submittors with respect to the economics 
of new oil sands plants under the NEP was the rate of price 
increase. The NEP established the oil sands reference price at 
$38 per barrel ($239/m*) for 1981 and allowed future escalation 
in relation to the CPI. Most Submittors felt that costs of con- 
structing and operating oil sands plants would increase at a 
higher rate than the CPI. In support of this, Submittors cited the 
experience of the Suncor and Syncrude plants, and on the 
higher rate of cost inflation which has been generally 
experienced by the oil and gas industry. CPA presented statis- 
tics indicating an inflationary increase in oil and gas industry 
capital costs which averaged 14 percent per year over the 
period 1973 to 1978 in contrast to an increase in the GNE 
implicit price index of 9.6 percent per year. 


Suncor’s analysis of its oil sands plant costs indicated cost 
increases over the period 1972 to 1980 averaging 17.6 percent 
per year for operating costs, 19.4 percent per year for overbur- 
den removal costs and 22.2 percent per year for capital replace- 
ment costs, for an overall 20.3 percent per year annual increase 
in costs. The CPI was shown to have increased by 9.1 percent 
per year over the same period. Suncor attributed the cost 
increases to a gradually expanding mine area, rising mainte- 
nance and capital replacement requirements for its plant and 
equipment, and relatively high inflation. 


Table 10-9 


PROJECTED START-UP DATES OF POTENTIAL OIL SANDS PROJECTS 


1980-2000 
Comparison of Forecasts 
Pre-NEP 

Syncrude ColdLake Alsands 2nd 5th 3rd 6th 7th 

Expansion In Situ Mining Mining In Situ Mining In Situ Mining Mining 
CPA 1988 1986 1987 Five unidentified projects: 1990-200 
Dome 1995 1986 1988 1990 1993 
Gulf 1988 1987 1988 1990 1995 2000 
Imperial 1988 1986 1987 1993 
Norcen 1987 1986 1986 1990 One unidentified project every 22 years 
NOVA 1988 1987 1988 1991 1994 1997 2000 
Ontario NIL 1987 1987 
Petro-Canada 1989 1987 1987 1990 1994 1997 1999 
Shell 1988 1987 1987 Three unidentified projects: 1993, 1995, 1999 
Texaco 1985-1990 1985-1990 1985-1990 1985-1990 Two unidentified projects: 1990-1995 
Union Carbide 1985 1987 1987 1993 1990 1994 1996 1999 2000 
AERCB 1989 1987 1987 Several unidentified projects: 1991-2000 
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Figure 10-24 Productive Capacity from Oil Sands 
Comparison of Forecasts: Pre-NEP 
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Figure 10-25 Productive Capacity from Oil Sands 
Comparison of Forecasts: Post-NEP 
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Table 10-10 


PROJECTED START-UP DATES OF POTENTIAL OIL SANDS PROJECTS 


1980-2000 
Comparison of Forecasts 
Post-NEP 
Syncrude Cold Lake Alsands Ath 2nd 5th 3rd 
Expansion In Situ Mining Mining In Situ Mining In Situ 
CPA NIL NIL NIL 
Dome oo = ase 
Gulf NIL NIL NIL 
Imperial NIL NIL NIL 
Norcen = a = 
NOVA NIL NIL NIL 
Ontario NIL 1988-1991 1981-1991 NIL NIL 
Petro-Canada 1989 1987 1987 1990 1994 1997 1999 
Texaco 1985-1990 1985-1990 1985-1990 Two additional unidentified projects 1990-1995 
Union Carbide _— — —_ 
AERCB NIL NIL NIL 


— Forecast not available. 


Suncor felt that the cost inflation was a combination of interna- 
tional demand for oil and gas-related equipment and more local- 
ized northern Alberta inflation associated with an active oil and 
gas industry and a remote location. Several Submittors sug- 
gested that a price escalator closer to oil sands cost experience 
would improve the economic outlook for new oil sands plants, 
assuming that provincial project approval was received and an 
acceptable royalty was established. 


Views of the Board 


To account for uncertainties in oil sands development, the 
Board has again considered four possible cases. 


The Board’s low case assumes that there will be no agreement 
on energy matters between the federal and Alberta govern- 
ments, and accordingly, future oil sands development approvals 
will not be issued. Under this assumption, the existing Suncor 
and Syncrude plants remain the sole source of synthetic crude 
oil from the oil sands. 


The Board’s base case reflects the pricing and fiscal measures 
of the NEP and current provincial policies with regard to revenue 
taken from the oil sands. Assumptions were made that develop- 
ment approvals would be issued by the Alberta government and 
that the NEP price of $239 per cubic metre, escalated in the 
future by the CPI, would prevail. Based on a detailed examina- 
tion of the evidence, the Board believes it unlikely that further 
development of the oil sands will take place under this scenario. 
Therefore, oil sands production in the base case is expected to 
be the same as in the low case. 


The Board’s modified base case was developed on the basis 
that a resolution of the pricing and revenue sharing issues would 
permit oil sands development to proceed. The Board does not 
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foresee a rate of oil sands development higher than the modified 
base case, therefore its high case supply forecast is the same as 
the modified base case for oil sands. The main reason for this is 
that the Board does not foresee the feasibility of accelerating 
the schedule of new plants, from the intervals which were 
assumed in the modified base case, given the constraints in 
manpower, specialized equipment, and environmental issues. 


In the view of the Board, oil sands development could become 
profitable at a price of some $260 per cubic metre ($1981), pro- 
vided that this price was maintained in future years in real terms 
and that modifications were made in royalties and taxes. At 
higher prices less or no modifications would be required. There- 
fore the Board has assumed a price range of $260 to $300 per 
cubic metre. The lower value approximates the present average 
cost of imported light and heavy oil, whereas the higher value is 
close to the world price for light sweet crude. 


Under these conditions, the Board’s forecast of oil sands pro- 
duction would be similar to the base case development given in 
the Board’s 1978 Oil Report, except for the following differences 
in the Syncrude and Suncor expansions. The Syncrude expan- 
sion is delayed to resolve technical difficulties in both the mining 
and the upgrading stages. This expansion is expected to be fin- 
ished in 1989. The Suncor expansion is nearly complete, and 
increased supply should be available in July, 1981. Production 
following the expansion is expected to average 8.7 thousand 
cubic metres per day, by the end of 1981. 


The Esso Cold Lake and Shell Alsands projects are forecast to 
commence as outlined in the Board’s 1978 Oil Report, with the 
provision that a satisfactory fiscal agreement can be reached 
between the companies and the Alberta government within the 
next six months. 


The Board’s forecasts are given in detail in Appendix N. 


10.4 Frontier Areas 
Views of Submittors 


The majority of Submittors agreed that the major change in 
Canada’s oil supply prospects, since the release of the 1978 
NEB Oil Report, was the possibility of substantial volumes of 
crude oil production from Canada’s frontier areas. Generally 
they also agreed that the frontier basins were still relatively 
unexplored and that forecasts of the reserves from frontier dis- 
coveries were necessarily imprecise. Many Submittors were 
reluctant to submit estimates of reserves or ultimate potential 
for these areas. The estimates which were made prior to the 
NEP are compared in Table 10-11. 


Table 10-11 


FRONTIER RESERVES POTENTIAL 
(millions of cubic metres) 


Estimated Reserves Ultimate 
Discovered to Date Potential 
Mackenzie Delta- 
Beaufort Sea 
Dome 524 - 922 SiO 00 
Gulf Agey — 
NOVA 88 800 
East Coast 
Dome 300 978 
NOVA 134 400 
Newfoundland 159 1 600 
Petro-Canada 159 — 


Estimates of proven and probable reserves for the Hibernia dis- 
covery off Newfoundland and the Kopanoar and Tarsiut discov- 
eries in the Beaufort Sea are shown in Table 10-12. 


Table 10-12 


POTENTIAL RECOVERABLE RESERVES 
(millions of cubic metres) 


Hibernia Kopanoar Tarsiut 
Dome 191 290 - 590 160 - 250 
Gulf — — 31.8 
Newfoundland 159 — — 
NOVA 134 88 — 
Petro-Canada 159 — — 


Most Submittors agreed that attempting to assess crude oil pro- 
ductive capacity from frontier areas, was a difficult exercise, 
subject to a high degree of uncertainty. To demonstrate this 
uncertainty, some Submittors provided a range of production 
scenarios for frontier basins. Others confined their analysis to 
known discoveries such as Hibernia and Kopanoar, because 


they believed it was premature to predict basin production 
potential on the basis of limited current data. For comparison 
purposes, Submittors’ supply estimates for the east coast 
region, and the Mackenzie Delta-Beaufort Basin are given in 
Table 10-13 and Figures 10-26 and 10-27. 


Post-NEP opinion concerning frontier development generally 
reflected each Submittor’s position relative to key NEP condi- 
tions and the effect these would have on their future operating 
plans. Most agreed that a specified price was a prerequisite to 
the development of frontier resources. However, all Submittors 
considered that the conventional oil pricing schedule would be 
inadequate to sustain frontier development. Petro-Canada 
thought that development of Hibernia could be possible at the 
conventional oil price if costs could be kept low and reserves 
were proven to be adequate. Chevron felt that Hibernia 
development may not be viable even at the world price, depend- 
ing on assumptions concerning reserves and costs. 


Table 10-13 


FRONTIER CRUDE OIL PRODUCTIVE CAPACITY 
ESTIMATED YEAR OF FIRST PRODUCTION 


Beaufort Sea Year 
Dome 1985 
Gulf 1988 
Imperial 1991 
NOVA 1992 
Ontario 1987 

East Coast 
Dome 1986 
Gulf 1986 
Imperial 1988 
Mobil 1986 
Newfoundland 1985 
NOVA 1987 
Ontario 1985 
Petro-Canada 1986 

Frontiers 
CPA 1985-1990 
Shell 1988-1993 


It was Petro-Canada’s contention that the adverse effect of the 
NEP tax conditions would be more than offset by the Petroleum 
Incentives Program for frontier investments by Canadian con- 
trolled companies. It was also Petro-Canada’s opinion, sup- 
ported by Dome, that fiscal terms and regulations affecting fron- 
tier development under the NEP compared favourably with 
those under Norwegian and British fiscal regimes. Shell believed 
that exploration on Canada lands would be impeded by the gov- 
ernment option to take a 25 percent carried interest in any dis- 
covery and considered this provision to be confiscatory in 
nature. 


Newfoundland and Ontario expressed some concern that the 
federal government's new fiscal conditions and Canadianization 
of oil and gas exploration would adversely affect the motivation 
of the major oil companies to maintain a high profile in frontier 
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Figure 10-26 Productive Capacity from East Coast Offshore 
Development 
Comparison of Forecasts: Pre-NEP 
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Figure 10-27 Productive Capacity from Mackenzie Delta-Beaufort 
Sea Development 
Comparison of Forecasts: Pre-NEP 
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development. The expected result would be that the pace of 
exploration and development off Canada’s east coast would 
slacken. According to CPA, if there were no changes in the 
provisions of the NEP, frontier oil activity would diminish and 
development would be difficult to initiate and sustain. Mobil was 
concerned with the new taxes, the creation of uncertainty over 
its ultimate company interest, and the failure to specify a price 
for offshore production. These concerns led Mobil to reduce its 
1981 exploration program. Because of prior commitments to a 
delineation drilling program, Mobil did not foresee any signifi- 
cant delay in developing the Hibernia field. In Chevron’s opinion, 
the incentives in the NEP were inadequate to stimulate frontier 
exploration, even by companies with 75 percent or greater 
Canadian ownership. 


Submittors emphasized the need for further study of the reser- 
voir characteristics, environmental conditions and design of 
facilities before confidence could be placed in conclusions con- 
cerning the economics of producing oil from the Hibernia field. 
Uncertainty was also seen to be introduced by jurisdictional 
questions. 


Several Submittors presented estimates of the capital cost of 
developing the Hibernia field on the assumption that recover- 
able reserves were 150 million cubic metres and that floating 
production systems would be used. These estimates were in the 
range of $4 billion (1980 dollars). Newfoundland considered the 
alternative of a permanent production structure with oil and gas 
pipelines to shore. This system was estimated to have a capital 
cost of $8.1 billion (1980 dollars). Operating cost estimates 
varied from $10.50 per cubic metre for a permanent production 
structure to a range of $19 to $38 per cubic metre which Chev- 
ron indicated was typical of North Sea costs. 


Dome presented an analysis of Beaufort Sea oil and gas 
development potential which showed that the NEP would delay 
Beaufort Sea development by one year and that world prices 
would be required to permit oil development to proceed. Dome 
indicated that it intended to complete a $480 million exploration 
program for 1981. The development cost for the Kopanoar east 
lobe was estimated at $4 billion (1980 dollars). These costs 
were based on developing a production potential of 80 thou- 
sand cubic metres per day. A transportation tariff of $25 per 
cubic metre was estimated for delivery of the oil to Eastern 
Canada by ice-breaking tanker. 


Dome estimated that three major oil fields would be discovered 
and developed in the Beaufort Sea over the next decade as well 
as major natural gas reserves. Total expenditures to develop 
these reserves were projected to be $25 billion for oil and $15 
billion for natural gas. 


Views of the Board 


The Board recognizes that frontier sedimentary basins are still in 
the immature stage of the exploration process and that estimat- 
ing reserves and productive capacity from these relatively unex- 
plored areas is speculative. Nevertheless, significant oil discov- 
eries have been made on the Grand Banks offshore from 
Newfoundland and oil has been encountered in several struc- 


tures in the Arctic. The Board is encouraged by these discover- 
ies and acknowledges the potential for additional discoveries. 


In its assessment of the east coast offshore region, the Board 
believes that sufficient drilling has been done on the Hibernia 
structure in the Jeanne d’Arc Basin to justify inclusion of 50 mil- 
lion cubic metres of crude oil in the established reserves cate- 
gory for all four cases. 


No reserves additions are included in the low and base case. 
However, the Board is encouraged by the geological potential of 
the Hibernia area, and is optimistic that reserves will appreciate 
significantly. Consequently, the Board has assumed reserves 
additions of 50 million cubic metres for this area in the modified 
base case and 100 million cubic metres in the high case. 


A number of Submittors presented preliminary studies of the 
economic viability of producing oil from the Hibernia area. From 
these studies it is apparent that the supply cost of this oil 
depends heavily on the size of the reserves, the producing char- 
acteristics of the reservoir and the type of production facilities 
chosen to bring the reserves on production. From its analysis, 
the Board concludes that base case reserves and expected pro- 
ductive capacity would be sufficient to support a viable opera- 
tion based on a floating production platform with on-site tanker 
loading facilities. However, it would appear from the Board’s 
analysis of the evidence that considering established reserves of 
only 50 million cubic metres, a price approaching $300 per 
cubic metre, which is the current price of imported light sweet 
crude oil, would be required. 


The Board’s low case assumes that development of the Hibernia 
field will be delayed beyond the forecast period because of high 
cost estimates. 


For the base case productive capacity forecast the Board 
assumes that Hibernia production from established reserves will 
commence either in late 1986 or early 1987 and reach a level of 
12 thousand cubic metres per day by 1989. Production com- 
mences to decline in 1995. 


In the modified base case, production decline from the estab- 
lished reserves is expected to be offset by production from 
reserves additions which will increase total production to 17 
thousand cubic metres per day by 1998 before production 
starts to decline. 


In the high case, reserves additions are assumed to have similar 
reservoir characteristics as encountered in previous wells, allow- 
ing a rapid increase in productive capacity to 32 thousand cubic 
metres per day in 1990. Further additions to reserves are 
assumed to be sufficient to sustain this level of production 
throughout the forecast period. 


As for the Mackenzie Delta-Beaufort Sea area the Board does 
not consider that sufficient delineation drilling has been con- 
ducted to include any crude oil from it in the established cate- 
gory. However, the Board recognizes that exploratory wells at 
Kopanoar, Tarsiut and Issungnak have indicated the possibility 
of significant oil reservoirs. The Board’s high case reflects this 
possibility. In this scenario the Board assumed that production 
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would be transported by icebreaking tankers from the Beaufort 
Sea to the east coast and that production would commence at 
four thousand cubic metres per day in 1990 and reach 32 thou- 
sand cubic metres per day by 1993. 


Regarding the possible effects of the measures contained in the 
NEP on frontier exploration and development, some companies 
which did not qualify for incentive payments under the NEP 
indicated a reduction in activity. However, frontier investments 
by Canadian companies should increase over time to offset this 
possible reduction. The pace of exploration in the frontier areas 
will be determined largely by the degree of exploration success. 
The Board agrees with most Submittors that producers should 
be able to estimate their expected netback and they should 
know with certainty what jurisdiction they will be dealing with, in 
order for current discoveries to be developed and to encourage 
future exploration activities. 


10.5 Coal Liquefaction 
Views of Submittors 


Most Submittors addressing the topic of coal liquefaction sug- 
gested that it would not materially contribute to Canada’s sup- 
ply before 2000, principally because of economic factors. 


However, the Coal Assn. projected that coal use for the produc- 
tion of synthetic fuels would climb from some five million tonnes 
in 1990 to 18.8 million tonnes in the year 2000. It further stated 
that if the domestic oil prices were raised to world levels it would 
soon become economic to convert coal to liquid fuels. 


Shell stated that although its basic forecast assumed that no 
coal liquefaction plants would be built before the year 2000, the 
possibility existed that a demonstration commercial scale plant 
in western Canada could be built by 1990-95. This possibility 
would require continued development of the process, a favour- 
able economic climate and government co-operation. 


NOVA stated that the coal deposits in Alberta were suitable for 
strip mining and were of sufficient size to make Alberta a prime 
target for early study of liquefaction options. However, NOVA 
suggested that it might be more desirable to save the less costly 
reserves which can be strip-mined for the production of elec- 
tricity. 


DEVCO submitted that it was investigating the conversion of 
Cape Breton coal to synthetic fuel. This project would use 65.5 
petajoules of coal per year in the period 1990 to 1995 increas- 
ing to 98.0 petajoules per year by 2000. 


Union Carbide testified that it did not expect coal liquefaction to 
become an alternative source of petrochemical feedstocks in 
the period under consideration. 


Mobil suggested that coal could provide the basic feedstock to 
a plant producing alcohol for conversion to gasoline using its 
patented process. At present United States gasoline prices, 
Mobil testified that process was not economic but it expected 
that within five years the price-cost differential could be elimi- 
nated. This figure was subsequently modified to some ten years. 
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British Columbia stated that by using natural gas reserves it may 
be able to produce liquids from coal more cheaply than others 
using only coal in the conversion process. British Columbia sub- 
mitted that it had recently contracted for a pre-feasibility study 
of coal liquefaction at Hat Creek. The study would focus on the 
engineering and economic aspects of the project. 


Views of the Board 


The Board believes that it is unlikely that coal-derived synthetic 
liquid fuels will contribute significantly to Canada’s energy 
requirements during the forecast period because in Canada, at 
least, other supply options will almost definitely be less costly. 
However, should the cost of coal-derived liquids fall below the 
international price of crude oil before the end of the forecast 
period a synthetic fuel industry, based on coal, could be devel- 
oped in several countries including Canada. 


10.6 Summary of Productive Capacity Forecasts 
Views of Submittors 


The productive capacity forecasts for crude oil and equivalent 
are summarized on Figure 10-28. The forecasts were similar until 
1985, but diverge significantly thereafter from about 50 thou- 
sand cubic metres per day to about 175 thousand cubic metres 
per day by the year 2000. 


Seven Submittors provided revised forecasts showing the 
impact of the NEP. These forecasts are summarized on Figure 
10-29. CPA and Imperial provided a forecast for only ten years. 
CPA showed a reduction in supply of 50 and 160 thousand 
cubic metres per day in 1985 and 1990 respectively, whereas 
Imperial showed reductions of 30 and 95 thousand cubic metres 
per day in those years. Shell showed reductions of 50, 110 and 
265 thousand cubic metres per day in respectively 1985, 1990 
and 2000, while Gulf and Texaco showed only minor reductions 
based on the assumption that a compromise would be reached 
between the Provinces and the federal Government. 


Petro-Canada did not show any changes and Ontario showed a 
small reduction in supply in the first half of the forecast period 
as it also assumed that a compromise would be reached on the 
NEP. Petro-Canada clarified its position by referring to grants 
which would be available for frontier exploration. Petro-Canada 
testified that its cash flow was adversely affected by the 
increased level of taxation, but that the availability of grants 
could increase cash availability for reinvestment by 25 percent 
over pre-NEP forecasts because of Petro-Canada’s heavy com- 
mitments in the frontier. When questioned on possible reduction 
in supply from exploration in the Western Canada basin, Petro- 
Canada replied that marginal prospects would be dropped but 
the best prospects would still be drilled. 


Views of the Board 


The Board’s assessment of the contribution from each supply 
source has been aggregated and the base case and modified 
base case are compared with Submittors’ forecasts in Figure 
10-29. Tables 10-14 to 10-17 provide a summary of all four sup- 
ply forecasts by component and by grade of crude oil. Figures 
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Figure 10-28 Productive Capacity of Crude Oil and Equivalent 
Comparison of Forecasts: Pre-NEP 
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Figure 10-29 Productive Capacity of Crude Oil and Equivalent 
Comparison of Forecasts: Post-NEP 


145 


vy eck 
y'6cl 
8 Sel 
vcr 
9°6rl 


LZSL 
LI'9t 
G99 
BOLL 
ySLl 


v6Lt 
£ ysl 
2 l8l 
8681 
y'68l 


O'c6l 
0°00¢ 
6 60¢ 
co cee 
6 €&¢ 


JE}OL 


ee 
ooooo 
eerrt 
NEE 


SSSoe 
ESL T Nee 


Sooo 
Soe 


sso) 
Builpeibdp 


sso7 
Builpesidn 


8c OVE 
Ze OVE 
Os OVE 
a9 OVE 
88 OVE 
Bit OVE 
Ol OVE 
Ocl O'VE 
OI OVE 
O'?1 OVE 
Oct OVE 
Ol OVE 
00l OVE 
OL OVE 
cl O'VE 
= OVE 
ae Oe 
oo OE 
— 0'8¢ 
= Oc 


Ja1}UOs4 spues 
O 


S DHBDH BHADDH 


Oo ROK NHN RNOND 
— 


OTs 
oror 
pee 


9°91 
LEE 
SZ 
EL 
691 


SNId 
saue}udad 


JUS|BAINDF Puke JID APNID |e}OL 


= OVE 
—s OVE 
= OVE 
co OVE 
= OVE 


= Ove 
oer OVE 
al OVE 
a OVE 
= OVE 


— OVE 
a OVE 
ad OVE 
3 OVE 
— OVE 


a OVE 
= O€E 
a O'ce 
= 0'8¢ 
—— Occ 


JalJUOJ4 spues 
ike) 


~ oO wOrnNwH n~nOND 
_ 


HS BDHDHDD BAIRD 


he 
ro 
aos 


O91 


snid 
sauejuad 


juajeainby pue IO apno |B}OL 


L€S 
Siss 
SIZ 
v6S 
O19 


eco 
6°¢9 
b€9 
2c9 
019 


€8s 
8S 
LOS 
ovy 
GLE 


82 
Le 
esl 
88 
9€ 


SUO!} 


“IPP 
SaAlasay 


9'°Sc 
0'8¢ 
9°0€ 
Lee 
ILE 


9°0P 
oY 


© 6Y 


evs 
26S 


8'°S9 
Bel 
9°08 
868 
2001 


eel 
glk 
esvl 
L891 
vi6L 


seAlesay 


pays 
-qejsy 


9°72 
29¢ 
9'1¢e 
L6¢ 
S°0€ 


Lbe 
9°ce 
eee 
BEE 
9'€€ 


6 ce 
6 LE 
S0€ 
GLE 
LSE 


L ve 
ZLE 
L0€ 
L6¢ 
VLE 


JE}0 | 
-Qns 


DISHO 


OOS) GSOOS) DOSS 


DHHD DDWODO 


yoo}s 
-pee4 
sopesBdn 


os ore Lhe 
os Lal 0'c?e 
Os st Lee 
os 61 M274 
os Oo? Lee 
os o~¢ a £4 
os Le Lv? 
Os Le 6c 
os oe eee 
os L? vce 
os L'? 602 
os oc 6h 
Os 61 elt 
Os ve 6 Fl 
os eo? ard’ 
os oo 96 
Ov 0? Be 
OV Oo? LY 
Oe 61 Sc 
0? o¢ 60 
spues snid suol} 
ie) SeUueIUaq = - IPP 
SOAJOSOY 
10 apnig AAeaH 
P/eWeO} 
9SseO 9seqg 


SeAlesey 


pausi| 
-qeisy 


8°86 
ce €0l 
é 801 
Cell 
L6LE 


yScl 
L 6?ck 
co eel 
Ooze 
Bly 


S‘9rl 
y'cSl 
Z9S1 
cSt 
Zest 


6 LS1 
€'89l 
2 61 
L€64 
S°c0d 


JB}0L 
“nS 


OL 
OL 
OL 
OL 
OL 


OL 
OL 
Oz 
OL 
Oz 


AAeaH 
pepeibdy 


8° 062 
Le 062 
os 0°62 
99 062 
88 062 
St 062 
Ol 0°62 
Ol 062 
Ol 0°62 
O'ct 0'6¢ 
Ol 062 
Ol 062 
001 0°62 
OL 062 
ram 0°62 

= 062 

= 0'6¢ 

= 082 

= 0'S¢ 

=> 0:02 


4aljuody — (1;a4JUAS) 
spues 


Gz 
BL 


BSN (Orr Sr aes 
OOo NNKRRK BR 


mo 
Ar 
-T 


Zel 


snid 
S8UR]Uaq 


juayeainb3 pue IO epNio 1Yy6Iq 


INA TVAINOA GNV 110 AGNHYD AO ALIOVdVO ANILONGOYd 


74 
VATA 
L9¢ 
L8¢ 
y 6c 


LZ 0€ 
LLe 
Le 
9'€e 
ove 


eve 
Vee 
6 LE 
L6¢é 
LS¢ 


Lie 
e Lh 
Gel 
BL 
9 


SuO}} 


PP 
SOAIBSOY 


9°Sc 
0°82 
90€ 
Lee 
Le 


9°0F 
oY 
© 6y 
evs 
26S 


8°S9 
8'cl 
9°08 
8°68 
Z°001 


felt 
gel 
eS 
L89L 
vi6l 


S@AJOSAY 


pausi| 
-qelsy 


Le? 
0S¢e 
€9¢ 
Ble 
€ 62 


L0€ 
O'ce 
cee 
Sve 
vSE 


O'9€ 
6 SE 
ySe 
vve 
9 


9°c& 
S$ 0€ 
L 62 
9°8¢ 
VLE 


{2}01 
-ang 


490}S 
-pee4 
sepeiBdn 


eoooecmo 90000 
NoOwrwrw moUnunnW 


spues 
1!0 


10 8p 


GL-Ol SIGeL 


eck 
6 cl 
Sel 
Lt 
9'v1 


rr rrr 


LS 
SSI 
8S 
091 
091 


8st 
OS| 
sel 
Oc! 
2 Ol 


NNMNMM MNT KO HRANON 


c8 
6S 
Be 
4 
60 


IH K AN NANNANN ANNAN 


DnDOT 


jo) 
N 


snid SUuO!} 
Seue}Uag = -IPPY 
senlasay 


mig AaeayH 


P/O] 
aseD MO7 


v6 
€ Ol 
ell 
Lek 


6 cl 
9'El 
evl 
é Sh 
col 


elt 
9°8l 
0°02 
Lie 
G9¢ 


SOAJOSOY 


paysl| 
-qe}sy 


8°89 
912 
OL 
ipl 
6°08 


L'v8 
G18 
616 
Z96 
¢ c0l 


ys0l 
O'9lt 
9'Fel 
8 Eel 
Berl 


O'esl 
L°S9OL 
GLLL 
9°c6l 
S°c0¢ 


{e}OL 
-ans 


AAe93H 
pepeibdy 


a 062 
= 062 
== 0'6¢ 
= 062 
a 062 


== 0°62 
= 0'6¢ 
ce 062 
rt 0°62 
= 062 


= 0°62 
= 062 
== 0°62 
a 0°62 
ae 0'62 


= 0°62 
= 0°62 
= 0°82 
= 0'Sz 
= 0°02 

Jaijuosl4 (91}94JUAS) 


spues 
1!0 


VL 
Oz 
62 
6L 
BL 


STL 
be: 
OL 
Fees 
vl 


08 
v6 
ctl 
Sel 
8 El 


svt 
ZSi 
S/S 
SiS 
6 rl 


snid 
sauejuad 


quayeninb3 pue |i epni9 1Y4617 


IN3AIVAINOA GNV 110 S3GNHD AO ALIOVdV9 ANILONGOYd 


Vl-Ol PIGeL 


Oce 
See 
6 VE 
L'9€ 
ele 


Se 
8'8E 
c 6E 
6'8E 
9'8E 


yle 
GSE 
8'ce 
vy 6¢ 
eGe 


S8l 
9'F1 
SO! 
€9 
Le? 


suol} 
-IPPY 
SOAJaSAY 


Zibb 
Sch 
cel 
Ov! 
8 rl 


9S} 
c9t 
691 
OZ 
cst 


S'8l 
ysl 
LS 
bokk 
SSI 


Sel 
vit 
18 
ES 
Le 
Suol} 


-IPPV 
S@AI8SOY 


£02 
See 
S¥¢ 
8°92 
€'6¢ 


OE 
oGe 
0'6€ 
O'er 
OLY 


6°¢S 
c'6S 
€°99 
ca 7a 
S78 


0°96 
0601 
TAS 
yori 
6 'V91 


S@AJ8SOY 


pays 
-qe\sy 


202 
Gee 
S¥e 
8°9¢ 
£62 


O¢E 
oe Se 
0'6& 
OEY 
OLY 


6S 
c2'6S 
€99 
9'PL 
S78 


0°96 
0'601 
eSél 
yort 
6 79l 


S8Alasay 


pays! 
-qe\sz 


000¢ 
6661 
8661 
2661 
9661 


S661 
v66t 
e661 
c661 
L661 


0661 
6861 
8861 
2861 
9861 


S861 
ye6l 
€86t 
c86t 
L86L 


0002 
6661 
8661 
2661 
9661 


S661 
v66l 
£661 
c66l 
L661 


0661 
6861 
8861 
2861 
9861 


S861 
ye6l 
£861 
c86l 
L861 


146 


€ 69E 
9°L9€ 
8°c9E 
€SSE 
8 ESE 


8 6rE 
6 PVE 
LLve 
g'Sce 
6 LLE 


© v6e 
e9le 
co 8c 
0'8cce 
OLILC 


9'SIe 
6 61¢e 
L Lee 
G See 
8 Ore 


JB}OL 


L182 
Lele 
ecole 
Le9¢ 
y8Se 


S'0S¢2 
eVvye 
Liye 
O'SE¢ 
Ble? 


8 6ec 
O€2ed 
0°80¢ 
9°00¢ 
©9961 


| 002 
y 602 
vy 0ec 
9 le? 
€6&¢ 


[BOL 


sso7 
BuipesBdn 


ao ono 


SOSCS SOSCCS SOoOCCS 
PIF POCO S22 


ee 
ree re 
—_——rYrw~ 


sso7 
BuipeiBdp 


Ov9 O'E9t 
0-9 o'SSI 
O'"9 O'vrl 
ov9 OLEL 
O'v9 o'S2l 
O'v9 OLIt 
O"9 O’60l 
O"9 O'€0l 
09S 0'€6 
0'8r 0°98 
0'9€ 0°08 
062 0'89 
cst 067 
28 06 
caus Ove 
OVE 
= oe 
a O-ce 
r= 082 
= er 


49|}UO14 spues 
!0 


68 
c6 
96 
26 
Z6 


S'6 
26 
16 
£6 
Z6 


Ol 
Zbh 
Gel 
Lvl 
O91 


9°91 
jE da 
SLi 
EL 
691 


snid 
S@UR]U8d 


juajeainby pure |iIO apmig |eloL 


8 rl O'egt 
Zi OSSI 
OLt Ovrl 
9°91 OLE 
8st O'Scl 
O'el OLE 
Oct 0'60t 
Ol O'€Ol 
Ol 0€6 
Ol 0°98 
O'cl 0°08 
Oct 0°89 
0'Ol 0'6Y 
(live 06 
ct Ove 
=e OVE 
= O'ee 
as 0'ce 
= 08¢ 
— Occ 


Jatjuos4 spues 
ie) 


TSE CO Ura C NEO Re eee NI 
BHDHHD BIDHS 


Sid 
SOUBJUdq 


juajeainb> pue {IO apni¢ je}OL 


v'601 
O'ELL 
O'9l1 
eslt 
S6Lt 


L O21 
Volt 
Vit 
BELL 
0601 


t cOb 
6'€6 
6 €8 
col 
86S 


a4 
6°CE 
Oe 
Lek 
ES: 


suol} 


-IPPY 
SOAIBS3Y 


0'9¢ 
y'8¢ 
cle 
eve 
9 LE 


cle 
e Sy 
20S 
€GS 
clg 


629 
shieye 
9'¥8 
6'¥6 
0-201 


vOcl 
€9El 
CRSEIE 
SIZE 
8-961 


S8AJBSOY 


pausi| 
-qeis 


BLE 
c OV 
Sev 
8 vy 
9°9P 


€'8v 
9'6Y 
9°0S 
O1S 
60S 


8 6r 
6 LY 
ees 
€'6r 
8 vy 


28 
9'EV 
L0v 
€ 8 
OLE 


|B}OL 
-ans 


aa 
ooo0o0°o 
a 
~~ yr rrTwr 


DOHODGG OOHHH DOOD 


SCoCOCo COCC0O 
SS Se 


>A ~~ 


yoo}s 
-pees 
sopeiBdn 


ev 
BY 
SS 
c9 
69 


Cig 
V8 
€6 
2 Ol 
ebb 


Sel 
Let 
e St 
8°9l 
Z8i 


L0¢ 
Oe? 
9°S¢ 
v'8¢ 
ole 


Seasey 


pausi| 
-qejs 


GLEE 
vy Lee 
€'0ce 
SOLE 
¢ LOE 


S'L0€ 
£°S6¢ 
L'L6¢ 
Gvle 
0192 


Svc 
© 80 
6'V6L 
Z8Lt 
ecll 


6991 
e9Zt 
y98l 
& L6l 
8 E02 


[2101 
-qns 


AAeoH 
pepeibdp 


0'9 0'8SI 
0'”9 0'0S1 
0'v9 O'6El 
0'r9 0921 
0'”9 0021 
0'v9 OL 
0'v9 0'v01 
0'r9 0°86 
09S 0°88 
08h 018 
0°98 OSL 
0°62 oe9 
28 O'vP 
ze Ove 
Gil 0°62 
== 062 
= 0°62 
== 0°82 
= 0'Sz 
-- 0°02 
Jaljuos4 (21384}UAS) 
spues 
10 


snid 
souejuad 


juajeainb3 pue |10 apmuo 3617 


INA TWAINDA GNV TIO AGNYO AO ALIOVdVO AAILONGOUd 


002 
8°0L 
vis 
Saez 
e1l 


8°0L 
8°69 
¥'89 
¥99 
69 


9°09 
29S 
61S 
0'9r 
L6E 


b6¢ 
vec 
est 
88 
9€ 
suo}} 


-IPPY 
SOA18S8Y 


0'9¢ 
v'8¢ 
cle 
Eve 
OLE 


oly 
eSv 
20S 
ess 
cg 


629 
9SZ 
98 
6 76 
0-201 


v0cl 
€9ElL 
9°SSI 
GS LLL 
8961 


SOAIaSAY 


paysi| 
-qeis3 


LEE 
Sve 
vSE 
0'9€ 
€9€ 


v'9E 
€9E 
0'9€ 
GSE 
9'VE 


OVE 
Lee 
9°cE 
BLE 
6'0€ 


G'8E 
OLE 
8°9€ 
€9€ 
G'9E 


(E10, 
-qng 


aoa 


SSSSS SSSCSOS SooCS 


aa 
ySrLrvLrwaH 


490}S 
-pee, 
sapeiBdn 


os vc Lev 
0's 9¢ 8 er 
OSs EG e'syv 
os 67 L9v 
0's Oe LLV 
os be 9°87 
os ce 0'6r 
os) ce 06 
O'S ce S'8r 
O's Sie ely 
os ce LS 
os bE Lov 
os ve Le 
O'S ce eee 
os 62 o9¢ 
oS es 661 
OV 6? Lek 
Ov 9°¢ S8 
oe Ss? vy 
ed ve vt 
spue Ss snid SUO!} 
1!0 SOUBJUSq -IPPY 
S@AJBSAY 
10 apmig AAeaH 
P/eWeO} 
ese9 YBIH 
ZtL-OL SIGEL 
os (4 2 0€ 
os (4, G'0€ 
o's oe 2 0€ 
o's ee? G'0€e 
os VC 0'0€ 
O'S VC v 6c 
os ve G8c 
os oe? le 
o's e? 0'9¢ 
os oe Lye 
os (ard €'0c 
os a4 €'0¢ 
0's be eel 
os Le 6SI 
o's 02 cel 
os ad € Ol 
Ov VC gL 
OV ve 8 
oe a G2 
Oo? ve 60 
spue S sNid suol} 
ite) SOUBJUSdq -IPPV 
S8AJaSOY 
10 apnig Away 
P/eWeO} 


ase aseg PaljIpOW 


ev 
By 
os 
¢9 
69 


SE 
v8 
e6 
c Ol 
elt 


Sch 
LEl 
oGh 
8°91 
28h 


L°0¢ 
OE? 
9°S¢ 
V8 
cle 


SOA@SeY 


pausi| 
-qels3 


O'8re 
9 Eve 
8°9E¢ 
L'9e¢ 
AKA 


Lvle 
0°80¢ 
LS90¢ 
S661 
c& L6l 


8°S6l 
6681 
vGLt 
8891 
yS9l 


9191 
volt 
9E8l 
S61 
8°c0e 


IRIOL 
-ang 


AAeoH 
pepeibdp 


8'r o0'8St 
Zgt 0'0SI 
OzLt O'6EL 
991 O9cl 
8°Sl 0021 
Oel Oct 
Oct O'v0l 
Oct 0°86 
Oct 0-88 
O'el O18 
O'¢l OSL 
era’ o€e9 
oe} OY 
OL OVE 
cl 062 
= 0°62 
= 0°62 
= 0°82 
aa 0S2 
oa 0°02 
Jayjuol4 (o1}a4,UAS) 
spues 
10 


Nona 


F~NTGDO NRKROOR 


pan gem tie 


= 
x 
SS 


est 
LSL 
641 
Sl 


snid 
sauejudad 


quayeainb3 pue |10 apm 161] 


INA IWAINDA GNV T11l0 AGNHYO AO ALIOVdVO AAILONGOYd 


9l-Ol PIQeL 


€19 
c 69 
LOL 
ic 
Biz 


Gil 
VOL 
y'89 
ys9 
/L] 8) 


OLS 
BIS 
2 OF 
66E 
9'€€ 


1 £4 
ec 61 
Sel 
£8 
Ze 


suol} 


PPV 
S@Ajasay 


8'6E 
€ Ov 
L0v 
OLP 
ely 


VI 
Ely 
Oly 
vy Ov 
8°6E 


€8e 
v9E 
9'€e 
t O€ 
6'S¢ 


88 
8 yl 
S‘Ol 
€9 
Le 


suol} 


-IPPV 
S@NIeSeY 


Le 
9€¢ 
LS¢ 
L8¢ 
20€ 


9'€€ 
6'9€ 
6 0v 
LSP 
6 6Y 


vss 
619 
69 
L8Z 
£88 


266 
felt 
O-0€l 
| 6r1 
9°S9l 


sanlesey 


paysi| 
-qeis3 


Like 
9€¢ 
Le 
82 
L°0€ 


9'€€ 
6 9E 
6 0F 
LS 
6 6r 


VSS 
619 
69 
LBZ 
€'88 


266 

felt 
O-OEL 
L6rL 
9°S9l 


seniasay 


peys!| 
~gejs3 


000¢ 
6661 
8661 
2661 
9661 


S661 
v66l 
e661 
cé661 
L661 


0661 
6861 
8861 
Z861 
9861 


S861 
ye6l 
e861 
c861 
L861 


000¢ 
6661 
8661 
2661 
9661 


S661 
v66l 
e661 
c661 
L661 


0661 
6861 
8861 
2861 
9861 


S86l 
vs6l 
E861 
c86t 
1861 


147 


10-30 to 10-33 show the productive capacity of the various sup- 
ply cases in a graphical form. These graphical presentations 
illustrate the relative importance of the various supply compo- 
nents in the different cases. 


All cases show that the short term supply outlook for domestic 
crude oil is dominated by the decline in supply from established 
reserves. Only in the high case are future reserves additions suf- 
ficient to temporarily offset this decline. The low and base cases 
illustrate that Canada will face diminished domestic supplies of 
crude oil. The high case illustrates the effect of a high rate of 
new discoveries, rapid development of EOR and oil sands, and 
significant exploration successes in both the East Coast off- 
shore and Beaufort Sea areas. However, even under the most 
favourable economic climate all of these developments are 
unlikely to occur together. A comparison of the total supply for 
the various cases is provided in Figure 10-34. 
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The Board believes that the modified base case, which stresses 
the importance of continued development of the oil sands and 
aggressive exploration in the frontier, is attainable. 


Tables 10-14 to 10-17 show the supply of light and heavy crude 
oil separately. Such forecasts of supply by grade of oil are 
important because domestic disposal of heavy crude oil can be 
hampered by refinery capability to process the heavier crude 
oils. Upgrading of heavy crude oil would improve the supply- 
demand balance of light and heavy crudes and reduce demands 
on a declining supply of pentanes plus which is used as a diluent 
to improve the flow characteristics of heavy crude oil. However, 
upgrading slightly diminishes the overall supply as there is an 
upgrading loss of about ten percent. The Board has included at 
least one heavy crude oil upgrading facility in all but the low 
case. In the base case, heavy crude oil supplies are only margin- 
ally sufficient for such a facility, and the Board has some doubts 
whether this facility will be constructed and operating in 1988. 
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Figure 10-30 Productive Capacity of Crude Oil and Equivalent 


NEB Low Case Forecast 


148 


THOUSANDS OF CUBIC METRES PER DAY 


THOUSANDS OF CUBIC METRES PER DAY 


400 


300 


200 


100 


1980 1985 1990 


Figure 10-31 Productive Capacity of Crude Oil and Equivalent 
NEB Base Case Forecast 
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Figure 10-32 Productive Capacity of Crude Oil and Equivalent 
NEB Modified Base Case Forecast 
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Figure 10-34 Productive Capacity of Crude Oil and Equivalent 
Comparison of NEB Forecasts 
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Chie En 14 
NATURAL GAS SUPPLY 


11.1. Introduction 


This chapter discusses the supply of Canadian natural gas from 
both conventional and other sources. 


The subject matter of the chapter is organized as follows: 
—supply from conventional areas which includes established 
reserves as well as reserves additions and ultimate poten- 
tial. 
—frontier areas. 
—very low permeability reservoirs. 


An often stated view that Canada has an essentially inexhaust- 
ible supply of natural gas to meet its needs for as long in the 
future as one chooses to look is of some concern to the Board. 
As with oil supply, the forecasting of natural gas supply is 
fraught with uncertainties. The achievement of forecast levels of 
reserves additions is clearly dependent upon the drilling activity, 
which is in turn dependent upon economic and other factors, 
not the least of which is the degree of success in finding new 
gas. Canada’s frontier areas are in the early stages of develop- 
ment and, while results to date are highly encouraging, currently 
established reserves are only approximately one-quarter of 
remaining established reserves of the conventional areas. Very 
low permeability reservoirs may prove an important source of 
natural gas in future, but technology to produce these reservoirs 
has not been demonstrated and the quantity of gas available for 
exploitation is not known with any degree of accuracy. 


To assist the Board in its ongoing assessment of gas supply, it 
was requested in the Outline for Submissions to this inquiry that 
Submittors provide detailed basic data, reservoir studies and 
deliverability forecasts for some 150 pools selected by the 
Board. These were pools where the operator's estimate of 
reserves differed substantially from those published by regula- 
tory agencies, and pools where it was felt the Board might lack 
current information. Data forms were provided for both reserves 
and deliverability in order to facilitate Submittors’ responses 
and, in some cases, the Board made its actual performance 
plots available for comment by the operator. Responses were 
received for approximately two-thirds of the identified pools. 


To underline the many uncertainties surrounding future natural 
gas supply, the Board has prepared high and low cases as well 
as a base case for its forecasts of reserves additions and its esti- 
mates of ultimate potential for the conventional areas. While the 
Board has for some time recognized established reserves in the 
frontier areas, only illustrative deliverability forecasts are made 
because of the questions associated with the timing of initial 
deliveries and volumes of production. 


11.2 Supply From Conventional Areas 
sles ara 


Views of Submittors 


Established Reserves 


Estimates of remaining established reserves of marketable gas 
for all of the conventional areas were received from Ontario, 
CPA, IPAC, Consolidated, Dome, Gulf, Imperial, Norcen, Petro- 
Canada, ProGas, and TCPL. NOVA submitted an estimate for 
Western Canada only; estimates for the respective provinces 
were submitted by British Columbia and Saskatchewan. West- 
coast submitted estimates for its own supply area. SPC submit- 
ted estimates for currently connected reserves in its own supply 
area. 


Submittors’ estimates are compared in Table 11-1. The majority 
of these estimates were based upon those of provincial regula- 
tory agencies, NEB, and CPA. AERCB did not submit an esti- 
mate but an estimate, as given in AERCB report 80-18, is 
included in the table for comparative purposes. Saskatchewan 
pointed out that its estimate was 6.3 billion cubic metres (0.2 
exajoules) less than the estimate of remaining recoverable 
reserves published in the province’s annual reserves report. This 
is to account for fuel and losses associated with field gathering 
operations and plant processing. 


All the submitted estimates except that of TCPL were as of 31 
December 1979. TCPL’s estimate was as of 31 December 
1980. 


TCPL and NOVA submitted the highest estimates. The view of 
both these companies was that the reserves of certain fields 
were understated by the regulatory agencies. 


The major producing companies and many independent opera- 
tors submitted reserves estimates for the pools listed in the 
hearing order. In addition some companies submitted estimates 
for other pools and fields which they operated or in which they 
had a substantial interest. 


There were few comments with respect to the effect of the NEP 
on established reserves. Ontario stated that no changes of note 
were anticipated for current reserves as a result of the NEP. 
TCPL indicated that any reduction in established gas reserves 
as a result of the NEP would be fairly minimal. 


Views of the Board 


The Board’s estimate of the remaining established reserves of 
marketable gas in the conventional areas is 76.2 exajoules as of 
31 December 1980. Individual pool estimates, which together 
make up this total, are available for examination by interested 
parties at the Board’s Geology and Reserves Office in Calgary. 
The Board has included in established reserves only gas from 
conventional reservoirs. A regional breakdown of the Board’s 
estimate of remaining established reserves is given in Table 
11-1. Also shown for comparative purposes are the Board's 
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Table 11-1 


REMAINING ESTABLISHED RESERVES OF MARKETABLE NATURAL GAS 
CONVENTIONAL AREAS 
(31 December 1979) 
(Exajoules) 


B.C. Alta. 
AERCB — 66.7") 
Saskatchewan os — 
B.C. (ol! — 
Ontario 8.3 66.7 
CPA 8.1 64.0 
IPAC 8.2 66.7 
Consolidated UGE 68.1 
Dome 8.2 66.7 
Gulf 8.1 64.0 
Imperial 7.6 66.5 
Norcen Sy Gil 
NOVA o2 72.9 
Petro-Canada 8.2 66.6 
ProGas 8.2 66.7 
TCPL®) 8.7 69.3 
Westcoast 8.4 — 
NEB 8.1 Ba, 
NEB at 31 Dec. 1980 (preliminary) 8.3 66.2 


Notes to Table 11-1 


Gross heating values used in conversion, as required, to energy units: 


British Columbia 38.8 MJ/ms 
Alberta 38.8 MJ/m°% 
Saskatchewan 36.5 MJ/ms 
Southern Territories 36.6 MJ/m? 


() From AERCB Report 80-18 
(2) As of 31 December 1980. 


Southern Eastern Canada 
Sask. Territories Canada Total 
1 —- —- —- 
is 0.5 0.3 Lien 
1.4 0.6 0.3 74.4 
1.4 0.3 Os 76.9 
125 03 03 77.4 
174 0.3 0.3 76.9 
1.4 0.6 0.3 74.4 
1.6 0.5 0.2 76.4 
14 0.3 Or THRE! 
1.4 0.4 — 82.9 
1.4 0.3 0.3 76.8 
11863 0.3 0.3 76.8 
1.4 Us 0.3 83.0°) 
— 0.3 — a 
0.3 Oro 75.8 
0.3 0.3 76.2 


(3) Total includes an additional 3 EJ, an amount by which TCPL believed that the regulatory agencies had underestimated TCPL’s contracted reserves. 


estimates as of 31 December, 1979. The Board does not believe 
any changes to its estimate of established reserves are required 
as a result of the NEP. 


The Board estimates that 4.8 exajoules of marketable gas 
reserves were added in the conventional areas during 1980, 
before considering production of 2.7 exajoules and negative 
revisions to initial established reserves of 1.7 exajoules. The 
resulting net increase in remaining established reserves is 0.4 
exajoules. The negative revisions involve 1.4 exajoules in 
Alberta, reflecting pool re-evaluations and 0.3 exajoules in Sas- 
katchewan to correct for field and plant losses not reported in 
the annual reserves publications of the Saskatchewan Depart- 
ment of Mineral Resources. 


Appendix O lists: the pools where major negative revisions were 


made in 1980, and shows the Board’s reserves estimates at 31 
December 1980. The estimates were determined by production 
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performance evaluation and geological studies carried out dur- 
ing the past year. In some cases these estimates were con- 
firmed by studies conducted by the operating companies and 
submitted to AERCB for purposes of that agency’s semi-annual 
gas reservoir reviews. The poor production performance of 
some pools is of concern to the Board and continued emphasis 
will be placed on this aspect of reservoir evaluation in the future. 
The Board anticipates that additional negative revisions due to 
poor production performance will have to be made. 


The Board’s estimates of reserves for pools listed in the hearing 
order are given in Appendix P. These estimates are based on 
evidence submitted and on individual pool studies carried out by 
the Board. In this regard it should be noted that the Board con- 
siders reserves estimation and re-evaluation to be an ongoing 
process. It will consider pertinent new information at any time 
and make revisions to its estimates as indicated by such infor- 
mation. 


11.2.2 Reserves Additions and Ultimate Potential 
Views of Submittors 


Forecasts of reserves additions for all or portions of the conven- 
tional areas, prepared prior to the announcement of the NEP, 
were provided by 16 Submittors. Gulf and TCPL submitted 
revised additions forecasts following the announcement of the 
NEP. Other Submittors provided assessments of the impact of 
the NEP in more general terms. Thirteen assessments of ulti- 
mate potential for all or portions of the conventional areas were 
submitted. 


Several Submittors addressed the question of the effect of eco- 
nomic factors on gas reserves additions. Their primary concern 
was with the lack of markets relative to the capable supply of 
gas, which was felt to have an adverse effect on drilling activity, 
and thereby on reserves additions. The proposed domestic mar- 
ket expansion outlined in the NEP was considered to be helpful, 
provided that producers would not have to share the cost of ser- 
vicing the new markets. However, these new markets were con- 
sidered to be too small to have much impact on the current lev- 
els of shut-in gas. It was felt that the new markets would result in 
little, if any, increase in drilling activity. 


CONSOLIDATED - HIGH CASE a IPAC 


CONSOLIDATED - LIKELY CASE 
CONSOLIDATED - LOW CASE 


“DOME 
GULF 
IMPERIAL 


EXAJOULES PER YEAR 


1980 1985 1990 


Figure 11-1 
Comparison of Forecasts: Pre-NEP 


The most common method used by Submittors in assessing the 
effects of various economic conditions, such as onstream 
delays, on the financial viability of a project was discounted 
cash flow analysis. By using this method the present value of a 
project, and its rate of return, were obtained under various eco- 
nomic conditions. Expectations of future gas prices, costs and 
market availability were important factors with this method. 
Thus the effect of the NEP on drilling activity and reserves addi- 
tions would depend on pre-NEP expectations concerning prices 
and markets relative to prices and markets outlined in the NEP. 
In this respect, some Submittors found the price increase 
outlined in the NEP after 1983 to be an improvement, while 
some did not. 

The Gas Bank proposal outlined in the NEP was received with 
reservations by most Submittors. While many thought that it 
might help small firms with cash flow problems it was viewed as 
too small to alleviate the adverse effects of the alleged surplus 
of shut-in gas. Many of the Submittors felt that the Gas Bank 
would be difficult to implement and administer. 


The submitted forecasts of total reserves additions to the year 
2000 are compared in Table 11-2 and annual additions over the 
forecast period from 1980 to 2000, pre-NEP and post NEP 


NORCEN 

NOVA - BASE CASE 
~-NOVA-LOW CASE 

ONTARIO 

PETRO-CANADA 
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TCPL - HIGH CASE* 
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Marketable Natural Gas Reserves Additions 
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Table 11-2 


MARKETABLE NATURAL GAS RESERVES ADDITIONS FORECASTS 
CONVENTIONAL AREAS 
1980-2000 
(Exajoules) 


Southern Eastern 

B.C. Alta. Sask. Territories Canada Total 
AERCB(") — 39.1 a - — — 
Saskatchewan — — 15 — — — 
B.C. (base) 6.9 —_— — — — —_ 
B.C. (optimistic) 8.9 — — — — a= 
B.C. (pessimistic) 4.3 — — — — —_— 
Ontario 5.9 25.2 0.5 (2) — 31.6 
CPA 16.3 S20 ee JB 0.1 70.8 
IPAC saan = a — — ee 
Consolidated most likely — — — — — 46.7 
Consolidated (high) — —_ — — — Meck 
Consolidated (low) — — — — — 46.0 
Dome 17.0 84.8 0.8 2.0 — 104.7 
Gulf 12.8 54.1 0.6 — (es) 68.0 
Gulf (NEP) 8.6 36.2 0.4 — 0.3 45.5 
Imperial 8.0 38.8 0.4 OF —_ 47.8 
Norcen == aan a —= — 63.1 
NOVA (base) 6.1 58.5 len — — 65.7 
NOVA (low) 4.9 42.2 ‘le — — 48.2 
Petro-Canada (pre-NEP) 10.0 67.2 8 — — 78.0 
Petro-Canada (post-NEP) —_— — — — — The) 
ProGas —_— — — — — 46.0 
Shell 18.7 49.7 1.0 — — 69.4 
TCPL (low) 4.8 3077 — — — 39:5 
TCPL (high) 16.4 77.0 — — — 93.4 
TCPL (NEP) 7.4 53.6 — — — 61.0 
TCPL (modified NEP) 9.0 65.6 — — — 74.6 
WTCL°) 768: — — a — — 
NEB (base) a5 34.6 0.5 (2) — 40.6 
NEB (low) 4.4 28.9 ORs) (2) — 33.8 
NEB (high) 9.3 53.4 0.5 (2) — 63.2 


NEB estimates reflect negative adjustments in 1980 to established reserves for pool performance in Alberta and field and plant fuel 
and losses in Saskatchewan. 


Gross heating values used in conversion, as required, to energy units: 


British Columbia 37.5 MJ/ms 
Alberta Hideous wt 
Saskatchewan 3015, 
Southern Territories SIenis) 


(1) From AERCB Report 80-18 
(2) Southern Territories included in British Columbia total 
(3) For the period 1980-1999 


Table 11-3 


ULTIMATE POTENTIAL ESTIMATES OF MARKETABLE NATURAL GAS 
CONVENTIONAL AREAS 
(Exajoules) 


B.C. Alta. 
AERCB — 137-148 
Saskatchewan = Bont 
B.C. oF -. 
CPA 41 165 
IPAC = pa 
Consolidated ae = 
Consolidated (high) a =e 
Dome 34 168 
Gulf 31 169 
Imperial 26 152 
NOVA 25 181 
Petro-Canada 33 170 
Shell 40 157 
TCPL 34 141-187 
Westcoast 26 —— 
NEB (base) 21 145 
NEB (low) 19 135 
NEB (high) 26 165 


Gross heating values used in conversion, as required, to energy units: 


British Columbia 38.5 MJ/m? 
Alberta Ste by 
Saskatchewan Sl eyeare he 
Southern Territories B65 8 | 


Eastern 
Canada 


Southern 


Sask. Territories Total 


2 1 213 
190+) 
170 
200 
214 
205 
184 
218 
209 
200 
181-227 
170 
158 
195 


— 
wwow|wowvwnvoon| | | a | | 
Peers bers Sp 


(1) From AERCB Report 80-18; AERCB estimated that with higher gas prices than currently anticipated and substantial technological breakthrough, the ultimate potential 


of Alberta could exceed 211 EJ. 
(2) |PAC’s estimate of ultimate potential was stated to be in excess of 190 EJ. 
(3) Southern Territories included in British Columbia total. 


respectively, are illustrated in Figures 11-1 and 11-2. Estimates 
of ultimate potential are compared in Table 11-3. AERCB esti- 
mates taken from its Report 80-18 have been included in the 
tables for comparative purposes. 


British Columbia submitted reserves additions forecasts and an 
ultimate potential estimate for the Northeastern portion of the 
province. Three additions forecasts were submitted, a base 
case, an optimistic case and a pessimistic case, each assuming 
a different level of drilling activity. In the base case British 
Columbia estimated that 183 billion cubic metres (6.9 exajoules) 
of marketable gas would be added to the year 2000. In the opti- 
mistic case it estimated 237 billion cubic metres (8.9 exajoules) 
would be added and in the pessimistic case 115 billion cubic 
metres (4.3 exajoules). The ultimate potential was estimated to 
be 709 billion cubic metres (27 exajoules) of marketable gas. 


Saskatchewan estimated the ultimate potential of the province 
to be 40 billion cubic metres (1.5 exajoules) in addition to the 
initial established reserves of 57.4 billion cubic metres (Za 
exajoules). A majority of these additional reserves was 


attributed to the shallow Milk River and Second White Specks 
formations in the Western portion of the province. Saskatche- 
wan forecast that all the 40 billion cubic metres would become 
established reserves within the forecast period. 


Ontario estimated the reserves additions for the conventional 
areas during the period 1980 to 2000 to be some 850 billion 
cubic metres (32 exajoules). This estimate was based upon the 
assumption that activity levels would be maintained at, or near, 
current levels in the near to medium term. 


In a supplementary report, Ontario stated that it believed the 
NEP would cause a considerable slowdown in activity. This 
would lead to a reduction in reserves additions for Alberta of 
some 20 percent below that forecast in the early years, but 
additional quantities would probably be found later. In the case 
of British Columbia it stated that the NEP, along with the slow- 
down due to a depressed export market, would likely signifi- 
cantly reduce reserves additions. It concluded that recent 
events had made it difficult to see how any short-term predic- 
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tions, much less long-term, could be attempted with any reason- 
able degree of confidence. 


CPA provided estimates of reserves appreciation, future discov- 
eries, and ultimate potential for the conventional areas. The 
additions for all the conventional areas to the year 2000 were 
estimated to total 70.8 exajoules. The ultimate potential of these 
areas was estimated to be 213 exajoules. These estimates were 
based on comprehensive studies for Alberta and British 
Columbia. 


CPA stated that it believed that the impact of the NEP would be 
to reduce new discoveries by one-third. 


IPAC stated that its estimate of the ultimate potential of West- 
ern Canada was unchanged from the 190 exajoules submitted 
to the 1978 hearing on natural gas supply and demand. The 
Association estimated additions for Southern Canada to total 
51.2 exajoules for the forecast period, based on the assumption 
of adequate markets. It noted that reserves additions were dif- 
ficult to forecast with confidence because these would depend 
on ultimate reserves, and exploration and development activity. 
Activity would be determined by markets and economics, which 
in turn would depend upon the conditions and prices imposed 
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on exports. IPAC stressed the need for new markets in order to 
stimulate industry activity. Increasing the domestic markets for 
gas was thought to be insufficient. 


IPAC could not be specific as to the impact of the NEP on 
reserves additions but stated that the effect would undoubtedly 
be that less gas would be developed than otherwise. 


Consolidated submitted gas reserves additions forecasts for 
three cases, each based on different levels of future export. The 
ultimate potential of the conventional areas was assumed to be 
170 exajoules for the low and most likely cases, and 200 
exajoules for the high case. Total reserves additions for the con- 
ventional areas to the year 2000 were estimated to be 46.0 
exajoules in the low case, 46.7 exajoules in the most likely case 
and 72.7 exajoules in the high case. 


With regard to the impact of the NEP, the company stated that, 
at best, the implementation of all the measures outlined in the 
NEP would defer reserves additions for a number of years and, 
at worst, would cause a substantial overall. decrease in 
Canada’s ultimate recoverable reserves. In view of the NEP it 
considered the low case as the most realistic forecast. It con- 
cluded that if the NEP were left in place without modification, 


* NOVA STATED THAT IT’S LOW CASE WAS A 
REASONABLE APPROXIMATION OF THE 
IMPACT OF THE NEP. 


** B.C. & ALBERTA ONLY 


1995 2000 


Figure 11-2. Marketable Natural Gas Reserves Additions 


Comparison of Forecasts: Post-NEP 
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the probable result would be reserves additions with a profile 
that would be 10 to 20 percent less than forecast in the most 
likely case. 


Dome estimated the ultimate potential of the conventional areas 
to be 214 exajoules, 15 exajoules higher than the estimate it 
submitted to the Board in 1978. Its reserves additions forecast, 
which assumed favourable market and economic conditions, 
was 104.7 exajoules over the forecast period. 


Gulf estimated the ultimate potential of the conventional areas 
to be 5.34 trillion cubic metres (205 exajoules). It noted that 
natural gas reserves additions in the past two years had been 
much greater than anticipated, leading to upward revisions in 
the estimated ultimate potential. The company provided a 
reserves additions forecast to the year 2000 which totalled 
1 814 billion cubic metres (67.9 exajoules) for the conventional 
areas. 


Following the announcement of the NEP Gulf provided a revised 
forecast with total additions of 1215 billion cubic metres (45.5 
exajoules). It made no changes in the ultimate potential of the 
conventional areas as a result of the NEP. 


Imperial estimated the ultimate potential of the conventional 
areas to be 184 exajoules, using a geological-statistical 
methodology. It noted that it had increased its estimate by 350 
billion cubic metres (13 exajoules) over that given in its 1979 
submission and attributed this increase to the Elmworth area 
and Lower Cretaceous reservoirs in Alberta. The company pro- 
vided a reserves additions forecast which totalled 47.8 exajoules 
for the conventional areas over the forecast period. It noted that 
reserves additions in 1979 were higher than expected. 


Imperial stated that as a result of the NEP it expected lower 
forecasts of supply from reserves additions, since the NEP 
would reduce the number of economically attractive exploration 
and development projects. 


Norcen provided a forecast of gas reserves additions for West- 
ern Canada which totalled 1682 billion cubic metres (63.1 
exajoules) to the year 2000. This forecast was based on a pro- 
jection of the declining reserves found per metre of exploratory 
drilling and on an assumed profile of exploratory drilling during 
the forecast period. 


With regard to the NEP, Norcen stated that new discoveries and 
appreciation from new discoveries would be lower in the 1980s 
and higher in the 1990s than in its original pre-NEP forecast. 


NOVA stated that it believed Canada’s reserves of natural gas 
would grow significantly in the future. As a result it foresaw no 
deficiency of natural gas over the forecast period. The company 
adopted the ultimate potential estimates of a consultant, for its 
submission. These estimates totalled 218 exajoules for the 
Western Canada Sedimentary Basin. A base case and a low 
case forecast of reserves additions were made with additions of 
65.7 exajoules and 48.2 exajoules, respectively. NOVA found 
that forecasts of reserves additions were sensitive to economic 
factors, principally market lead time, netbacks and costs. 


NOVA stated that its preliminary studies indicated that the NEP 
would result in a decline in the anticipated discovery rate for gas 


by one-third each year for the next ten years and that its low 
case was a reasonable approximation of the impact of the NEP. 


NOVA made reference to the carrying cost of shut-in gas, 
which, it estimated was from $1.06 to $4.25 per thousand cubic 
metres annually. One method used to calculate the cost was to 
compare the present value of marketing gas today to that of 
marketing it at a later date. The difference represented the fore- 
gone opportunity of selling that gas at an earlier date. Another 
method was to assess the financial cost incurred by expending 
funds in the present and having to wait for a period of time 
before being able to produce the reserves. 


Petro-Canada estimated the ultimate potential of the conven- 
tional areas to be 209 exajoules, with reserves additions over 
the forecast period of 78.0 exajoules. It noted that in both Brit- 
ish Columbia and Alberta it had become obvious that at this 
time the ultimate potential is not a constraining factor on 
reserves additions and that reserves additions over the last 
several years have primarily reflected the level of industry activ- 
ity. It stated that there was an impending downturn in industry 
activity, the immediate cause of which was the lack of markets 
relative to the currently proven gas supply. By the mid-1980s a 
reversal in this situation was expected with a return to current 
exploration levels. 


After the announcement of the NEP, Petro-Canada revised its 
earlier forecast of reserves additions in the short run from a 30 
percent downturn reflecting market constraints to a 40 percent 
downturn, with recovery in the mid-1980s driven by market 
improvements and NEP proposed higher prices after 1983. It 
concluded that no revisions were necessary to its long-term gas 
supply forecast as a result of the NEP. 


ProGas estimated that total reserves additions to the year 2000 
for the conventional areas would be 46.0 exajoules. It con- 
cluded that unless additional markets were obtained both in 
Canada and in the United States within the next few years, 
exploratory drilling activity would decline and this would result in 
a decline in the rate of new discoveries. 


Shell used recent studies undertaken by the CPA, in which it 
participated, as the basis for its estimates of ultimate potential 
for Alberta and British Columbia. For Saskatchewan it updated 
a forecast of the Saskatchewan Department of Mineral 
Resources. On these bases the undiscovered natural gas poten- 
tial of Western Canada was estimated to be 2 332 billion cubic 
metres (90 exajoules). Shell estimated total reserves additions 
to the year 2000 for Western Canada to be 69.4 exajoules. 


Following the announcement of the NEP, Shell reduced the new 
discoveries portion of its natural gas supply forecast, to reflect 
decreased exploratory activity. It estimated that deliverability 
from new discoveries would fall to 60 percent of the previous 
estimate by 1987, and warned that this should be considered as 
more than a delay in deliverability because of the loss of hard- 
ware and skilled staff. 


TCPL stated that it considered the Alberta ultimate reserves to 
be in the range of 141 to 187 exajoules. This assessment was 
based on its own studies and those of a consultant. The consult- 
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ant estimated the ultimate potential of Alberta to be 172 
exajoules with a range of 163 to 184 exajoules. This repre- 
sented an increase of 24 exajoules over its previous estimate. 
TCPL estimated the ultimate potential of British Columbia to be 
34 exajoules and the total ultimate potential of the conventional 
areas to be in the range of 181 to 227 exajoules. TCPL stated 
that economic factors, either directly or indirectly, were the 
most significant determinants of the rate of reserves additions. 
The primary economic factor which would constrain industry 
activity over the next five years was considered to be the lack of 
markets. The company provided a high and a low case forecast 
of reserves additions for Alberta and British Columbia, reflecting 
different activity levels. In the high case, forecast additions 
totalled 93.4 exajoules over the forecast period for Alberta and 
British Columbia. In the low case the total was 35.5 exajoules. 


As a result of the NEP, the company was unable to present a 
single most likely case and instead provided two projections of 
reserves additions. The first case was based on the assumption 
that drilling activity would decrease by some 25 percent and 
would remain at that level for some 10 years before declining 
further at a rate of 10 percent per year. The second case was 
based on the assumption that after a decline in 1981, a combi- 
nation of additional export market opportunities and/or amend- 
ments to the NEP would return drilling activity to the 1980 level 
over a four-year period. In the first case the additions over the 
forecast period for Alberta and British Columbia were estimated 
to total 61.0 exajoules and in the second case 74.6 exajoules. 


The forecast of reserves additions and the ultimate potential 
estimate submitted by WTCL were unchanged from those sub- 
mitted to the 1978 Natural Gas Supply and Requirements hear- 
ing. The company used the historical growth of proved initial 
pipeline gas during the period 1968 to 1977 to estimate annual 
reserves additions for British Columbia. The growth trend was 
determined by the least squares method from which the com- 
pany concluded that the historical annual growth rate for British 
Columbia was approximately 13.9 billion cubic metres (0.52 
exajoules). It assumed this rate would continue until 1982 after 
which it would decline at five percent per year. WTCL estimated 
that 195 billion cubic metres (7.3 exajoules) would be added 
over the twenty-year period from 1980 to 1999. The company 
indicated that a continuation of this trend would give an ultimate 
potential of approximately 663 billion cubic metres (25.5 
exajoules). It further stated that it believed the ultimate potential 
of the province to be in the order of 570 to 850 billion cubic 
metres (22 to 33 exajoules) because of the favourable geology 
of certain regions in the province. 


Views of the Board 


The Board recognizes that reserves additions forecasts are 
largely subjective judgements based on perceptions of future 
drilling activity, market opportunities, economic conditions and 
ultimate potential. It expects divergent views on these matters 
and is appreciative of all the opinions expressed in the submis- 
sions. 


Submittors were generally of the view that reserves additions for 
the non-frontier areas were primarily determined by drilling 
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activity but were constrained by the ultimate potential in the 
longer term. The Board, in previous reports, has indicated that it 
is in general agreement with this view. 


To illustrate the relationship between annual reserves additions 
and drilling activity, a table listing annual drilling statistics for 
Alberta was included in the Board’s 1979 Gas Report. The 
same statistics with data added up to the end of 1980 are listed 
in Table 11-4. Also listed are the Board’s annual reserves addi- 
tions for Alberta. The table shows that the higher additions rates 
of the late 1970s were associated with increased drilling effort. 


In its 1979 Gas Report, the Board, for its expected case, fore- 
cast reserves additions in the conventional areas for the period 
1978 to 2000 to be 40.1 exajoules, with low and high cases of 
30.6 exajoules and 49.6 exajoules respectively. In its November 
1979 Reasons for Decision, the expected case estimate was 
increased to 48.4 exajoules to reflect an increase in the 
expected ultimate potential of the conventional areas. In both 
the February 1979 Gas Report and November 1979 Reasons for 
Decision, it was forecast that annual reserves additions would 
start to decline after 1980 due to constraints upon drilling activ- 
ity growth. 


The Board, having considered the evidence submitted concern- 
ing market conditions, ultimate potential and the economic 
impact of the NEP, finds that revisions to its forecast of reserves 
additions are warranted. For its base case the Board now fore- 


Table 11-4 


DRILLING STATISTICS” 
AND 
NEB ESTIMATES OF ADDITIONS TO INITIAL 
ESTABLISHED RESERVES 
OF MARKETABLE NATURAL GAS 


ALBERTA 
Annual 

Year Drilling Metreage Additions 

(Mm) (EJ) 

Exploratory Development? —_ Total 

1968 1.49 0.64 2.13 oak 
1969 1.46 0.69 2:10 4.64 
1970 aS 0.67 2.02 2s 
1971 1.31 0.76 2.07 4.53 
1972 1.56 0.83 2.39 0.11 
1973 1.81 1.30 Salt 6.22 
1974 157 1.28 2:85 1:58 
1975 1.45 1.43 2.88 2.43 
1976 1.95 2.25 4.20 4.39 
1977 anol 2.18 4.49 5.89 
1978 2.79 225 5.04 7.01 
1979 3.25 2.19 5.44 4.13 
1980°) 4.00 2.00 6.50 2.80%) 


(1) data from CPA Statistical Year Books 

(2) excluding oil development metreage 

(3) drilling metreage for 1980 has been estimated 
(4) subject to final adjustments 


casts that 40.6 exajoules of -reserves will be added in the con- 
ventional areas during the period 1980 to 2000, a decrease of 
3.1 exajoules from the forecast for this period in the November 
1979 Reasons for Decision. Also, annual additions are forecast 
to be smaller in the earlier years but larger in the later years than 
in the previous forecast. The Board assumes in the base case 
that drilling activity will decrease by approximately 25 percent in 
1981 plus an additional 10 percent in 1982 from the 1980 level 
and by an additional 5 percent in 1983. The Board further 
assumes that the drilling activity will remain constant at the 
1983 level for the remainder of the forecast period, a level com- 
parable to that experienced in 1976. The Board’s base case 
forecast is presented in Table 11-5 and compared with Submit- 
tors’ forecasts in Figure 11-2. Low and high cases of 33.8 
exajoules and 63.2 exajoules reflecting the Board’s range of ulti- 
mate potential, are also depicted in Figure 11-2. Drilling activity 
for the low case is assumed to be the same as for the base 
case; for the high case it is assumed to be 25 percent lower 
than the 1980 level in 1981 and 1982, returning gradually there- 
after to the 1980 level. 


Table 11-5 


NEB BASE CASE FORECAST OF MARKETABLE 
NATURAL GAS RESERVES ADDITIONS 
CONVENTIONAL AREAS 
1980-2000 
(Exajoules) 


British Saskatche- 
YEAR Columbia Alberta wan Total 
1980 (actual) 0.53 2.80 (0.21) See 
1981 0.50 Ber 0.02 3.89 
1982 0.41 Za 0.02 3.14 
1983 0.36 2:36 0.02 2.74 
1984 0.34 Den 0.02 ZL 
1985 0.32 2.07 0.06 2.45 
1986 0.30 1.93 0.06 2.29 
1987 0.28 1.81 0.06 219 
1988 0.27 1.70 0.06 2.03 
1989 0:25 1.59 0.06 1.90 
1990 0.24 1.48 0.06 1.78 
1991 0.22 1.39 0.06 1.67 
1992 0.21 1.30 0.06 57 
1993 0.20 1:22 0.06 1.48 
1994 0.19 1.14 0.06 1.39 
1995 Oat 1.06 0.04 Ver 
1996 0.16 1.00 0.02 1.18 
1997 0.15 0.93 0.02 a 
1998 0.14 0.88 — 102 
1999 0.14 0.82 — 0.96 
2000 0.13 0.76 — 0.89 
Totals 5.54 34.53 0.55 40.59 


(1) subject to final adjustments 


Evidence concerning the ultimate potential of the conventional 
areas was specifically requested by the Board for its 1978 gas 
inquiry. Based on the evidence submitted and its own studies, 
the Board adopted a range of ultimate potential for the conven- 
tional areas of 134 exajoules to 165 exajoules with an expected 
value of 155 exajoules. Subsequently, as a result of evidence 
presented at the 1979 gas export applications hearing, the 
expected value was increased to 170 exajoules. 


The Board notes that the submitted estimates of ultimate poten- 
tial for the conventional areas were generally higher than previ- 
ously submitted. It has considered the evidence in support of 
these upward adjustments but concludes that no upward revi- 
sion to its own base case estimate is justified at this time. How- 
ever, low and high case estimates of 158 exajoules and 195 
exajoules respectively, are adopted by the Board for the pur- 
pose of developing low and high case reserves additions fore- 
casts. The Board, in previous reports, has emphasized the 
judgemental nature of estimates of ultimate potential and it con- 
tinues to believe that ultimate potential cannot be quantified 
with certainty either mathematically or by the application of 
geological concepts. It further notes that the potential for large 
additional reserves in low permeability reservoirs has added to 
the uncertainty. 


11.2.3 Deliverability 
Views of Submittors 


Thirteen Submittors provided pre-NEP forecasts of deliverability 
from the conventional producing areas. These forecasts are 
summarized in Table 11-6 and in Figure 11-3. Other Submittors, 
while not providing a total Canada deliverability forecast, did 
provide aggregate forecasts for specific transportation systems 
or regions. A & S’s estimate of deliverability was limited to 
reserves it had under contract. WTCL combined individual pool 
deliverability estimates for connected reserves with estimates of 
deliverability from unconnected and trend gas reserves in its 
supply area. SPC provided an estimate of deliverability from its 
owned and contracted reserves in Alberta and Saskatchewan. 
Saskatchewan’s forecast of total deliverability for the province 
included SPC’s estimate of deliverability from the province’s 
proven reserves and its own estimate of deliverability from 
reserves additions. British Columbia, for its estimate of supply 
from B.C., combined individual deliverability forecasts for all 
major pools with aggregate forecasts for the remaining small 
pools, unconnected reserves and each of three reserves addi- 
tions estimates. 


Post-NEP gas deliverability forecasts from reserves in the con- 
ventional producing areas were provided by six Submittors. 
These forecasts are summarized in Table 11-7 and illustrated on 
Figures 11-4 to 11-10. Other Submittors, while not providing 
post-NEP forecasts of deliverability, commented on how the 
NEP would affect their own operations as well as those of the 
industry. Considerable concern was expressed over the greatly 
reduced capital that would be available for reinvestment by the 
industry as a result of decreased cash flow from the imposition 
of an eight percent Petroleum and Gas Revenue Tax and a 28 
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cents/gigajoule Gas Tax. Other measures in the NEP which 
adversely affected producers included the redefinition of 
exploration expense whereby shut-in gas wells would no longer 
receive an immediate tax write-off, the elimination of the 33 1/3 
percent depletion allowance on. development expenditures, the 
phasing out of the 33 1/3 percent depletion on exploration 
expenditures and a gas price schedule which would decrease 
producer netback from domestic sales to the end of 1983. Sub- 
mittors forecast that the level of exploration in the conventional 
areas would decline in rough proportion to the decrease in cash 
flow available to the industry. This would result in a decrease in 
annual gas reserves additions and subsequent deliverability. 


Forecasts of reductions in drilling activity varied from between 
20 and 50 percent below 1980 levels. Pan-Alberta indicated 
that some pools already discovered and under contract to it 
would become uneconomic to develop. Amoco stated that its 
tight gas pilot project in the Deep Basin, which was marginally 
economic prior to the NEP, was now cancelled. Because of the 
adverse effects of the NEP, some production of old gas could 
be curtailed completely in British Columbia, and there would be 
a considerable curtailment of exploratory drilling. Chevron can- 
celled its drilling program in British Columbia for the forthcoming 
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drilling season and had no plans for further activity other than 
some geophysical programs currently underway. Columbia 
indicated that gas from the Kotaneelee Field would not be pro- 
duced because of the 50 percent Canadian ownership require- 
ment. Producers agreed that although the proposed incentive 
grants would be beneficial to some, they would be outweighed 
by the negative aspects of the NEP. The proposed Gas Bank 
was believed to have an insignificant impact on total gas supply. 


CPA based its deliverability forecast on the assumption that a 
market would be available for the gas. It presented a composite 
forecast by combining the forecasts for gas plant operations 
and connected reserves in dry gas fields, unconnected estab- 
lished reserves and reserves additions. The unconnected estab- 
lished reserves were arbitrarily assumed to be tied in over five 
years and produced at a rate of take of 1:7300 for all areas 
except British Columbia, which was at a rate of 1:8000. Deliver- 
ability from reserves additions attributable to appreciation of 
existing pools was assumed to be available one year after those 
reserves were booked. New discoveries were forecast to provide 
deliverability five years after the discovery year. For reserves 
additions, the same rates of take were used as for unconnected 
established reserves. 


1995 


Figure 11-3 Natural Gas Deliverability from Conventional Areas 


Comparison of Forecasts: Pre-NEP 
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Year 


1981 
1982 
1983 
1984 
1985 


1986 
1987 
1988 
1989 
1990 


1991 
12 
1993 
1994 
1995 


1996 
1997, 
1998 
1999 
2000 


Consolidated) 
4 487 
4615 
4763 
4738 
4 804 


4653 
4 499 
4 349 
4255 
4 137 


3 987 
3 869 
3 746 
3 592 
3 444 


3 264 
3 166 
3017 
2 858 
PANTS} 


(1) Gulf, Norcen - Converted m3 using 38.8 MJ/m%. 
(2) Consolidated - Pre-NEP Case 1 (Low Case) 


(3) TransCanada - Unchanged NEP and limited market case. 
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Figure 11-4 Natural Gas Deliverability from Conventional Areas 


Table 11-7 


NATURAL GAS DELIVERABILITY FROM CONVENTIONAL AREAS 
Submittors’ Post-NEP Forecasts 


(Petajoules/ Year) 


Norcen\?) 
4501 
4578 
4695 
4656 
4695 


4578 
4 423 
4 268 
4 190 
4 152 


4113 
4074 
4074 
4074 
4074 


4035 
4035 
3 996 
3 880 
3 841 


1990 


Comparison of Forecasts: Post-NEP 


Petro- 
Canada 
4 802 
4979 
5 129 
5 240 
5 226 


5 209 
5 098 
5 041 
4961 
4 899 


4813 
4707 
4591 
4 496 
4 366 


4170 
4 132 
3 984 
3 820 
3 633 


Shell 
4557 
4742 
4 900 


4870 - 


4 897 


4 683 
4 426 
4 203 
4 004 
3 818 


3 605 
3 440 
3 282 
3 097 
2 932 


2 152 
2 665 
2 533 
2 401 
2 289 


TCPL® 
4 669 
4728 
4817 
4851 
4 857 


4 805 
4 696 
4625 
4549 
4 489 


4 394 
4 289 
4 201 
4 096 
3 996 


3 835 
3 812 
3 663 
3 493 
3 339 
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Figure 11-5 Natural Gas Deliverability from Conventional Areas 
Consolidated Forecast 
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Figure 11-6 Natural Gas Deliverability from Conventional Areas 
Gulf Forecast 
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Figure 11-7. Natural Gas Deliverability from Conventional Areas 
Norcen Forecast 
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Figure 11-8 Natural Gas Deliverability from Conventional Areas 
Petro-Canada Forecast 
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Figure 11-9 Natural Gas Deliverability from Conventional Areas 
Shell Forecast 
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Figure 11-10 Natural Gas Deliverability from Conventional Areas 
TransCanada Forecast 
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CPA did not attempt to evaluate the impact of the NEP on mar- 
ketable gas deliverability from_ established reserves or from 
appreciation of current reserves, although it believed that the 
negative impact would be significant. CPA stated that the deliv- 
erability from new discoveries would be one-third less than it 
forecast in its pre-NEP estimates. The reduction would total 5 
million cubic metres per day in 1985 and 25 million cubic metres 
per day in 1990. 


Consolidated presented three forecasts of natural gas delivera- 
bility from conventional producing areas by combining the NEB 
forecast from remaining established reserves contained in the 
Board’s November 1979 Reason for Decision with its own fore- 
casts of deliverability from projected reserves additions which 
reflected its low case (Case 1), most likely case (Case 2), and 
high case (Case 3) demand scenarios. Case 1 assumed no addi- 
tional exports and that actual deliveries would be less than 
yearly authorized export volumes. In Case 2, some additional 
exports were assumed and after 1983 current annual export 
volumes were forecast to be slightly higher than forecast in Case 
1. Its Case 3 was not demand limited and assumed that exports 
could absorb all surplus natural gas. Deliverability from reserves 
additions was based on the premise that all the volumes would 
be connected over a five-year period and produced at a rate of 
take of 1:7000 until 44 percent of the reserves had been recov- 
ered, thereafter the rate of production was declined at eight per- 
cent per year. 


Consolidated projected that implementation of the NEP would 
result in a deferment of reserves additions for a number of years, 
reflecting the anticipated decrease in industry expenditures of 
about 30 percent. The expected effect of the NEP on supply 
was to modify the rate at which reserves were added. However, 
in the long run, it was expected that the same total additions to 
reserves would occur as if the NEP had not been implemented. 
Consolidated considered its low case to be the most realistic 
forecast reflecting the effects of the NEP. 


Dome’s supply forecast reflected its assumption of Canadian 
capacity to produce, unrestricted by demand, during the period 
1980 to 2000 inclusive. Dome adopted TCPL’s estimate of 
deliverability from current reserves under contract to TCPL and 
ProGas, and estimates of deliverability from other transmission 
companies. Also included was the deliverability from TCPL’s 
estimate of uncommitted reserves and AERCB’s deferred 
reserves. Deliverability from reserves additions was added over 
a seven-year period commencing the year following discovery. 
All reserves were assumed to produce at a rate of take of 
1:7300 until 50 percent of the reserves were produced then the 
deliverability was declined at a rate of ten percent per year. 


Gulf’s pre-NEP forecast of supply was based on the CPA's esti- 
mate of remaining established reserves as of 31 December 
1979, together with its own assessment of supply from pro- 
jected reserves additions. It assumed unrestricted markets, con- 
tinued high activity and that the producers’ relative share of 
future gas prices would be maintained at current levels. Gulf 
forecast that reserves additions would be connected over a six- 
year period in British Columbia. Initial rates of take of 1:5750 for 
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shallow gas and 1:7300 for deep gas were assumed. For all the 
gas reserves connected in a particular year, the assumed flat life 
was nine years then the deliverability was declined nine percent 
per year. In Alberta, shallow gas reserves additions were con- 
nected over a four-year period. The initial rate of take was 
assumed to be 1:4400 with a flat life of two years, thereafter the 
deliverability was declined nine percent per year. Low sulphur 
deep gas reserves were produced at a rate of take of 1:7300 
with a flat life of five years after which the deliverability was 
declined at 6.5 percent per year. For the other deep gas 
reserves, a rate of take of 1:7300 and a ten-year flat life fol- 
lowed by a decline in deliverability of nine percent per year was 
assumed. 


In its post-NEP assessment of supply, Gulf concluded that 
because of higher revenue taxes and lower than expected natu- 
ral gas price increases, the cash flow available for reinvestment 
would be lower, thus the level of the industry exploration activity 
would be significantly reduced and, consequently, additions to 
gas reserves would be smaller. Gulf stated that cash flow con- 
straints, coupled with market uncertainties, had resulted in a 33 
percent reduction in exploration and development activity for 
natural gas in Western Canada since its original submission in 
September 1980. For its revised supply forecast, Gulf did not 
anticipate a change in the connection rates for reserves addi- 
tions. 


Imperial’s forecast of available Canadian natural gas supply was 
based on the assumption that markets would be unlimited and 
that price and revenue sharing terms would be adequate. Nor- 
mal contractual conditions, processing plant capacity, and 
restrictions on volumes of gas produced in association with oil 
were also considered. Imperial’s forecast of deliverability from 
conventional producing areas combined the deliverability from 
currently producing reserves, undeveloped reserves and 
reserves from future discoveries. Although not evident in its total 
forecasts, Imperial did illustrate high and low levels of delivera- 
bility from undeveloped reserves and future discoveries which 
reflected reservoir performance and activity levels resulting from 
producer netbacks and future market access. Imperial assumed 
that discoveries would be delineated at an average annual rate 
of 20 percent over a five year period, with production commenc- 
ing four years after delineation at an initial rate of take of 
1:7300. 


As a result of the NEP, Imperial indicated that, directionally, 
natural gas deliverability was expected to be lower than in its 
pre-NEP forecast. Deliverability from existing pools was 
expected to be lower as a result of poorer economics in produc- 
ing marginal pools and wells. Lower forecasts of supply from 
reserves additions were expected since NEP proposals would 
reduce the number of economically attractive drilling prospects. 


Norcen presented a total supply forecast which assumed that 
gas prices would continue to increase yielding higher producer 
netbacks, resulting in more new gas discoveries. As a base for 
its forecast from existing reserves, Norcen used the reserves 
estimates as published by the provinces except for Ontario and 
Southern Territories where NEB volumes were utilized. The deliv- 


erability forecast from reserves additions was based on the 
assumption that all the reserves would be connected over an 
eleven-year period and they would be produced at rates which 
would be a mix of 1:7300 rate of take and deliverability type 
contracts. A flat life of twelve years was assumed following 
which the deliverability was decreased ten percent annually. 


Norcen forecast that the NEP would not change the supply from 
existing reserves. It was acknowledged that development invest- 
ment would be adversely affected by the NEP and that produc- 
tion from existing conventional reserves, especially in British 
Columbia, would be lower than originally forecast. However, 
Norcen was unable to quantify the magnitude of the effect the 
NEP would have on development investment. Supply from 
reserves additions was adjusted to reflect its revised forecast of 
additions resulting from a projected decrease in exploration drill- 
ing during the 1980s and an increase during the 1990s. Addi- 
tionally, the combination of longer shut-in periods and a long 
connection profile resulted in a slightly lower total supply fore- 
cast. 


NOVA presented two “‘unconstrained’’ deliverability forecasts 
for the conventional areas. For its remaining established 
reserves base, NOVA adopted the British Columbia Department 
of Mines and Petroleum Resources estimates and adjusted esti- 
mates of the AERCB as of 31 December 1979. For Saskatche- 
wan and the Yukon Territories, estimates from the NEB Novem- 
ber 1979 Reasons for Decision were used. Based on its estimate 
of 96.0 exajoules of undiscovered potential in the Western 
Canada Sedimentary Basin and its perception of reserves 
appreciation, NOVA developed a base case and low case of 
annual reserves additions. The connection schedule for all trend 
additions was based on the NEB schedule of November 1979 
with total volumes being connected in a ten-year period follow- 
ing discovery. The rate of take used was 1:7000 with a flat deliv- 
erability life assumed until 40 percent of the reserves had been 
produced, then deliverability was declined at approximately ten 
percent per year thereafter. 


Although NOVA did not submit a revised forecast of supply 
showing the effects of the NEP, it did indicate that in total, 
reserves additions would decline by one-third over the 20-year 
period, and its low case would be a reasonable approximation 
of the impact of the price schedules set forth in the NEP. 


Ontario’s forecast of supply, although unconstrained by mar- 
kets, was limited by timing of facilities, contractual obligations, 
and efficiency of production. The forecast reflected the recent 
considerable increase in industry activity. Ontario submitted a 
total Canada supply forecast by province or area from currently 
established reserves in which it used reserves estimates of the 
various contracting purchasers for Alberta gas. Ontario also 
considered two supply cases from trend additions in Alberta, 
other provinces and areas based on the premise that activity 
levels would be maintained throughout the forecast period and 
connection rates would be accelerated with time, resulting in a 
more rapid availability of gas from reserves additions. Case 1 
assumed a rate of take for Alberta in the order of 1:5475 reflect- 
ing recent deliverability type and rates of take contracts, how- 
ever, to allow for operating inabilities and other factors, an 


effective rate of take of 1:6000 was used. Case 2 assumed a 
standard twenty-year contract rate of take of 1:7300 reduced to 
1:7680 after allowing for operational difficulties. For British 
Columbia and the Northwest and Yukon Territories, currently 
prevailing rates were assumed to continue. Deliverability was 
assumed to have a flat life which varied from seven years in Brit- 
ish Columbia to eleven years in Alberta, following which deliver- 
ability was declined exponentially at 9.6 percent and 12.3 per- 
cent respectively in Cases 1 and 2. 


In its assessment of the effects of the NEP, Ontario indicated 
that trend additions would be 20 percent lower in the early years 
because of the anticipated slowdown in drilling activity. The 
level of deliverability would also be somewhat less than previ- 
ously forecast, reflecting the lower rate of additions. Ontario 
believed that Case 1 (accelerated contract rates) was unlikely to 
materialize. 


Petro-Canada’s forecast was based on the assumption of a 
downturn in exploratory activity in Western Canada in the early 
1980s due to the delay in bringing new reserves to market. This 
resulted in a 30 percent decline in reserves additions. It 
assumed that market conditions would improve and exploratory 
activity would return to higher levels by the mid- 1980s. Its fore- 
cast of supply from established reserves incorporated the latest 
system supply forecasts of TCPL, Pan-Alberta, and A & S. The 
NEB forecast of supply from other established reserves was 
adopted from the Board’s November 1979 Reasons for Deci- 
sion. Forecasts from reserves additions were derived from con- 
sultants’ and Petro-Canada’s in-house studies. 


For its post-NEP supply forecast, Petro-Canada assumed that 
there would be a further ten percent decrease in reserves addi- 
tions in the short-term, with a recovery in the mid-1980s as a 
result of improved markets and the higher NEP prices. It 
assumed an overall decrease of about five percent in deliverabil- 
ity for the forecast period which mainly affected the near term. 


ProGas’s forecast of natural gas supply from conventional areas 
was based mainly on its review of the findings of the NEB in its 
1979 Gas Report and its November 1979 Reasons for Decision, 
and a review of the reserves estimates made by various provin- 
cial authorities. ProGas believed that the Board’s forecast of 
future trend gas additions was reasonable. It adopted the NEB’s 
latest ’’tracking case’’ supply forecast rather than the capability 
forecast of November 1979 because it believed the former ade- 
quately reflected the manner in which supply could be derived 
from current and future reserves and more closely reflected the 
practicable supply availability. 


Shell based its forecast of total deliverability from the conven- 
tional areas on the assumptions that the high levels of explora- 
tion would continue, any gas surplus to Canadian requirements 
would be exported and export pricing problems would be 
resolved. It combined the NEB’s November 1979 deliverability 
forecast from established reserves with its own assessment of 
deliverability from appreciation of existing reserves and reserves 
additions. For the deliverability from appreciation of existing 
reserves, production was assumed to start one year after the 
reserves addition was booked and forecast on a life index basis 
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determined from data in the November 1979 Reasons for Deci- 
sion. Shell’s forecast of deliverability from reserves additions 
was based on its estimate of 63.9 exajoules being discovered 
and 60.9 exajoules being developed by 2000. Annual quantities 
were segregated into Class 1 (deep), Class 2 (intermediate 
depth), and Class 3 (shallow) reservoirs — each class having its 
own development and production characteristics. Delays of six, 
four, and one year(s) were adopted between proving up 
reserves and start of production for Classes 1, 2, and 3 respec- 
tively. The gas was assumed to be produced during the flat life 
at a rate ten percent higher than a rate of take of 1:8000 for 
British Columbia and Saskatchewan, and ten percent higher 
than 1:7300 for Alberta. For Class 1, 2 and 3 reservoir types, 
flat life periods were assumed to be 12, 8.2 and 7.3 years 
respectively, followed by corresponding initial decline rates of 
24, 8, and 7.5 percent. 


In Shell’s post-NEP assessment of natural gas supply from con- 
ventional producing areas, the only change from its previous 
forecast was a decrease in new discoveries to reflect decreased 
exploration activity. The deliverability from these new discover- 
ies fell to 60 percent of its previous estimate by 1987. 


As a basis for its gas deliverability forecast, Texaco assumed no 
major change in government policies with respect to royalties, 
taxes and revenue-sharing programs. Gas prices were assumed 
to escalate. 


Texaco derived its forecast of natural gas deliverability by using 
the Board’s November 1979 supply forecast from current 
reserves aS a base, and incorporating the deliverability 
anticipated from its estimate of gas reserves additions for West- 
ern Canada exclusive of the Deep Basin. Texaco made a sepa- 
rate forecast of deliverability from anticipated reserves additions 
of 730 billion cubic metres attributable to the Deep Basin, and 
indicated that about 75 percent of these additions would be 
from conventional high productivity type pools and would be 
producing around 1990. 


In estimating the deliverability forecast of its own system, TCPL 
changed from a collection point to a dispatch group basis to fur- 
ther refine and reflect those production units that deliver to a 
collection point and have similar contract terms. The use of dis- 
patch groups enabled TCPL to appraise production characteris- 
tics of the primary production unit with respect to wells, com- 
pression, processing plant, unit agreements and economic 
decisions. As a basis for its deliverability forecast, TCPL 
assumed that demand was not a constraint. It presented two 
deliverability forecasts: a high case which assumed increased 
industry activity for five years at the established last five years’ 
rate, followed by a levelling off for five years before starting a 
slight decline; and a low case which assumed that industry 
activity would deteriorate completely, resulting in annual drilling 
approaching 1970 levels within five years. Connection rates and 
deliverability profiles for both the uncommitted reserves and 
reserves additions were adopted from the NEB November 1979 
Reasons for Decision. It was assumed that no uncommitted gas 
would be connected in 1980. The reserves beyond economic 
reach were connected at a rate of four percent per year starting 
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in 1981, and were produced at a 1:7000 rate until 40 percent of 
the reserves were depleted, following which production was 
declined at ten percent per year. 


TCPL’s total Canada supply forecast for the conventional pro- 
ducing areas was based on an aggregate of deliverability fore- 
casts for various supply sources including reserves under its 
control, volumes from ProGas, reserves under contract to other 
transmission companies, Pan-Alberta reserves, and reserves 
under contract to Alberta utilities. Also included in the total 
Canada deliverability were forecasts from its estimate of 
reserves additions, deferred reserves, and reserves beyond eco- 
nomic reach. TCPL used the NEB November 1979 deliverability 
forecast from uncommitted reserves in British Columbia, and its 
own forecast for Alberta. 


To show the effects of the NEP, TCPL developed deliverability 
forecasts based on two scenarios of decreased drilling activity 
and resulting reserves additions. For its first case, TCPL 
assumed limited markets and no modification to the NEP. For its 
second case, it assumed adequate incentives through market 
opportunities and/or a modified NEP. 


Views of the Board 


The Board employed its computerized gas deliverability model 
to forecast deliverability from established reserves. The Board’s 
forecast of supply from reserves under the control of major gas 
purchasers is presented in Table 11-8. The forecast is based on 
a pool-by-pool analysis of gas deliverability reflecting well flow 
characteristics, basic reservoir parameters, and daily contract 
rates. The Board’s model uses drilling and compression cost 
data to determine the degree to which it would be economical 
to maintain deliverability from a pool as close to the contract 
rate as possible by drilling infill wells and/or adding field com- 
pression. The model incorporates the producer forecasts for 
solution and associated gas production available to the appro- 
priate gas transmission system. The results for each of TCPL, A 
& S, WTCL (Licence GL-41 and GL-4 supply areas), Pan- 
Alberta (AERCB Permit No. 79-2 fields), ProGas, Sulpetro, 
Canadian-Montana, and Columbia are shown in Table 11-8. 


The remaining components of the supply forecast from con- 
trolled reserves were derived as follows: 


1. The forecast for the Alberta utilities submitted by the Joint 
Applicants at hearing GH-4-79 was adjusted to exclude 
deliverability from those deferred reserves under control of 
the Alberta utilities and adopted by the Board. 

2. Pan-Alberta’s forecast for its AERCB Permit No. 80-3 fields 
submitted to hearing GH-4-79 was adopted. 

3. The Many Islands Pipelines and Saskatchewan production 
forecasts were adopted from the SPC submission to this 
Inquiry. 

4. The forecast of production from Ontario was estimated by 
the Board based on production history. 


_ It should be noted that non-contracted gas reserves in British 


Columbia and the Southern Territories, as of 31 December 
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1979, were considered to be controlled by WTCL for the pur- 
pose of the Board’s WTCL forecast whereas the reserves addi- 
tions for 1980 were treated as uncommitted reserves. The effect 
on deliverability of the Board’s downward revision of some 1.4 
exajoules to its year-end 1979 reserves estimate for Alberta is 
shown on Table 11-9. Alberta reserves, as of 31 December 
1980, which were not included in the controlled reserves fore- 
cast, were classified into three categories —- uncommitted, 
deferred and beyond economic reach. 


The Board now estimates that as of 31 December 1980 there 
were some 11.8 exajoules of uncommitted gas reserves in 
Alberta. The Board estimates that of the 11.8 exajoules of 
uncommitted gas in Alberta, some 1.7 exajoules were South- 
eastern Alberta shallow gas reserves. Deliverability from all the 
Southeastern Alberta shallow gas reserves was forecast using 
the Board’s computer model and that portion attributable to the 
1.7 exajoules of uncommitted shallow gas reserves is shown in 
Table 11-9. The remaining 10.1 exajoules of uncommitted 
Alberta gas reserves were connected as in the Board’s Novem- 
ber 1979 Reasons for Decision (i.e., percent connection by year 
OF 159 15, 15, 15.15, 10, 5, 3,3, 2, 1, 1). The.0.S exajoules of 
reserves treated as uncommitted in Britisn Columbia were con- 
nected according to the same profile commencing in 1984, as 
suggested by WTCL. 


The Board has adopted the AERCB estimate of deferred 
reserves in Alberta of some 3.5 exajoules. TCPL’s forecast of 
deliverability from these deferred reserves was considered 
reasonable and was adopted. TCPL’s forecast for deferred 
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reserves excludes some 0.4 exajoules of deferred reserves 
under contract to TCPL. The Board has included TCPL’s 
deferred reserves in its forecast of TCPL’s system supply. 


The Board has adopted AERCB’s estimate of 1.6 exajoules of 
reserves beyond economic reach in Alberta and has treated 
them in the same manner as in its November 1979 Reasons for 
Decision. Fifty percent of these reserves were assumed to be 
available during the forecast period and were connected at a 
rate of four percent per year. 


The deliverability profile employed for uncommitted reserves 
and reserves additions, although similar to that employed previ- 
ously, has been adjusted to completely produce the reserves 
base. The profile is based on an initial rate of take of 1:7000 
and a flat life of eight years with production declining thereafter 
at 8.22 percent per year. 


Reserves additions were connected at the same rate as in the 
Board’s November 1979 Reasons for Decision (i.e., percent 
connection by year or 10,157 20925. 1525, 25271, Wo, tet, 4) 
and were produced using the deliverability profile described 
above. 


The Board’s forecast of total Canada gas deliverability is 
detailed in Table 11-9 and is illustrated in Figure 11-11. Figure 
11-12 demonstrates the significance of infill drilling and added 
compression on the deliverability from controlled reserves alone. 
Figure 11-13 illustrates the potential range of total gas delivera- 
bility employing deliverability from the Board’s three reserves 
additions forecasts. 


1995 2000 


Figure 11-11 Natural Gas Deliverability from Conventional Areas 
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Figure 11-12 Natural Gas Deliverability from Conventional Areas 
Effect of Development Using Post-NEP Netbacks 
NEB Forecast 
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Figure 11-13 Natural Gas Deliverability from Conventional Areas 
Range of NEB Forecasts 
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11.3 Frontier Areas 


11.3.1 


Views of Submittors 


Reserves 


The gas reserves estimates of Submittors, for Canada’s frontier 
areas, are compared in Table 11-10. Individual field estimates 
for the Arctic Islands received from two Submittors, are com- 
pared in Table 11-11. 


No estimates were received of volumes of gas discovered in the 
Beaufort Sea (other than in that sector adjacent to the mainland 
coast considered part of the Mackenzie Delta area) or off the 
Labrador coast. However, Petro-Canada submitted well test 
data and noted encouragement provided by the discovery of 
gas and condensate at four wells off the Labrador coast. Sub- 
mittors assessing the volume of gas found on the Scotian Shelf 
confined their estimates to structures in the Sable Island area, 
namely, Venture, Thebaud and Citnalta and emphasized the 
approximate nature of the estimates. 


The general feeling among Submittors was that while there was 
a large potential for gas reserves in the Beaufort Sea, and on 
the East coast continental margins, these areas were still at an 
early stage of exploration, and further drilling would be required 
to determine established reserves. 


In previous submissions to the Board, Panarctic took the posi- 
tion that gas reserves in the Arctic Islands should not be 
included in Canadian supply when determining surplus. At this 
inquiry, however, Panarctic requested that the Board give con- 
sideration to the inclusion of some Arctic Islands gas reserves 
because of the proposed Arctic Pilot Project. 


Views of the Board 


No new data were received on pools in the Mackenzie Delta 
area, hence the Board has not changed its previously published 


estimates of established reserves. In the Arctic Islands, estab- 
lished reserves were assigned to the Char and Whitefish fields, 
increasing the Board’s estimate for the Islands to 12.0 exajoules 
from 9.7 exajoules. No reserves were assigned to the Roche 
Point field as the Board is not satisfied these should be con- 
sidered in the established category at this time. 


While discoveries of natural gas have been made in the Beaufort 
Sea, on the Scotian Shelf, and in the offshore areas of New- 
foundland and Labrador, the Board believes it would be prema- 
ture to assign established reserves to these areas at this time. 
Additional drilling will be required before the commercial signifi- 
cance of these areas can be determined. 


The Board’s estimates of established reserves are included in 
Tables 11-10 and 11-11. 


11.3.2 Deliverability 
Views of Submittors 


For its forecast of natural gas supply from the frontier regions, 
Consolidated projected that the Arctic Pilot Project (APP) 
would commence deliveries of LNG of 125 petajoules per year 
by 1985 in each of its three cases. In its low case (Case 1), this 
quantity of 125 petajoules was maintained to the year 2000. 
Supply from other frontier areas was not included. For the most 
likely case (Case 2), the 125 petajoules per year were main- 
tained until 1993, then increased to 250 petajoules and held at 
this level to the end of the forecast period. An additional frontier 
supply of 500 petajoules per year was forecast for 1995 con- 
tinuing at that level to the year 2000. For the high case (Case 3) 
the APP supply of 125 petajoules was maintained until 1992, 
then increased to 375 petajoules. The Mackenzie Delta and 
other frontier areas were forecast to begin producing in 1995, 
each supplying 500 petajoules per year to the year 2000. 


For the frontier areas, Dome presented a forecast of gas deliver- 
ability showing a low and high estimate around an expected 


Table 11-10 


ESTIMATES OF MARKETABLE NATURAL GAS RESERVES 
FRONTIER AREAS 
(September 1980) 
(Exajoules) 


Petro- Consoli- NEB 

CPA”) Canada Gulf™ dated Imperial Ontario Panarctic Dome" Estab. 
Mackenzie 
Delta - Beaufort 
Sea Area’? (3) 6.914) Wien Bae) 9.5 5.7— 8.6 a aoe) 5.6 
Arctic 
Islands 22. 103) 17.06) ihey 13.1 Wed 17.1—20.9 a7! 13:3) 12.0 
East Coast 
Offshore —_ — 4.3 — —— 1.1— 2.3 — 10.17) — 
Scotian Shelf only — Za — — Zee. — —_— — = 


() In order to compare, the Board converted the submitted units to exajoules, using an arbitrary conversion factor of 38MJ/m°. 


(2) Includes only near-shore Beaufort Sea reserves. 

(3) Mackenzie Delta-Beaufort Sea Area and Arctic Islands grouped. 
(4) CPA estimate. 

(5) Panarctic estimate of proved, probable, and possible reserves, 
(6) Proved and probable reserves. 

(7) Probable reserves. 
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Table 11-11 


ESTIMATES OF MARKETABLE NATURAL GAS RESERVES BY FIELD 
ARCTIC ISLANDS ‘ 
(September 1980) 
(Exajoules) 


PANARCTIC) 
Prov. & 
Prob Possible 

Char 0.4 _ 
Drake Point Bylo. 0.3 
Hecla 3.8 0.2 
Jackson Bay hae — 
King Christian Is. 0.6 a 
Kristoffer Bay 0.7 0.5 
Roche Point 0.5 — 
Thor 0.8 _ 
Wallis 0.1 —- 
Whitefish 2.0 
Total) tents 1.6 


(1) Converted to exajoules using an arbitrary conversion factor of 38 MJ/m? 
(2) No estimate provided. 
(3) Totals may not add due to rounding. 


supply case. Dome stated that its forecast could be realized if 
adequate incentives in the form of market access, price, royal- 
ties and taxes at levels that would encourage exploration and 
development were available. For the Mackenzie Delta-Beaufort 
Sea area, Dome predicted movement of gas by LNG tanker or 
pipeline to southern markets. For purposes of its forecast, the 
latter alternative was chosen assuming a Dempster lateral or the 
Polar Y-line. 


Production, based on the development of proven and potential 
reserves, waS assumed to commence by 1988 from its pro- 
jected 1990 discovered and proven reserves of between 420 
and 450 billion cubic metres. Initial production rates for the high, 
low and expected cases were 14.0, 7.0 and 9.9 million cubic 
metres per day respectively, increasing to 74.7, 42.3 and 62.0 
million cubic metres per day respectively by the year 2000. 


Dome considered two transportation systems for the Arctic 
Islands in its forecast: the Arctic Pilot Project, assumed to com- 
mence operations in 1985 and the Polar Gas Pipeline in 1990. 
Dome’s production forecast began at 3.82 million cubic metres 
per day for the Arctic Pilot Project increasing to 7.65 million 
cubic metres per day until 1990 when the Polar Gas Pipeline 
was assumed to commence operation. At that time the produc- 
tion increased to 45.89 million cubic metres per day subse- 
quently increasing to 49.21 million cubic metres per day, a level 
which was maintained to the year 2000. 


Although Gulf recognized the potential for natural gas supply 
from various frontier areas, it restricted its supply forecasts to 
two areas based on its assumption of transportation links from 
the Mackenzie Delta and the Arctic Islands. Gulf estimated pro- 
duction from the Mackenzie Delta would commence in 1995 at 
8.2 billion cubic metres and from the Arctic Islands in 1986 at 
2.3 billion cubic metres. Total producibility from both the Mack- 
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DOME") NEB 
Prov. & 

Total Prob Possible Total Established 
0.4 OS — OxS 0.4 
6.0 Bal Os 6.0 4.2 
4.0 3.8 0.2 4.0 PLT 
ee WW eZ leet 
0.6 0.6 —_ 0.6 0.5 
Whe 0.7 0.5 12 0.7 
0.5 (2) (2) (2) Eo 
0.8 0.8 —— 0.8 07 
0.1 0.1 5 1.6 0.1 
26 (2) (2) (2) 17 

Wea Haas a5 15.8 12.0 


enzie Delta and the Arctic Islands would reach 36.2 billion cubic 
metres per year by 2000. For the Sable Island area, Gulf 
estimated that production would commence in 1987 at 4.1 bil- 
lion cubic metres per year declining to 3.0 billion cubic metres 
per year by the year 2000. 


In its forecast of deliverability from the Mackenzie Delta-Beau- 
fort Sea region, Imperial assumed that production would start in 
1992 through the Dempster link further assuming that the 
Alaska gas pipeline would be completed in 1987. Imperial fore- 
cast eight to ten years would be needed to fully develop new 
discoveries. Initial deliveries were estimated to be contracted on 
a 1:7300 rate of take basis. Imperial illustrated the uncertainty 
of the forecast by showing a range of estimates of deliverability 
which reflected the Dempster lateral construction schedule, 
development rates, production performance and exploration 
success. Its deliverability forecast started at 261 petajoules in 
1992, attained a level of 571 petajoules by 1994 and then 
remained constant to the year 2000. 


For the Arctic Islands, Imperial forecast production would start 
in 1986 through the Arctic Pilot Project. On the assumption that 
the Polar Pipeline would be completed after the Alaska gas 
pipeline and Dempster lateral, Imperial forecast gas deliveries 
through the Polar line to commence in 1996. Imperial illustrated 
the uncertainty of the forecasts by presenting a range of deliver- 
ability which reflected the Arctic Pilot Project timing or expan- 
sion, exploration success and uncertainties associated with the 
Polar Pipeline. For the Arctic Islands, Imperial’s forecast of gas 
deliverability commenced with the APP at 48 petajoules in 
1986, increased to 96 petajoules in 1987 and was maintained at 
that level until 1995. In 1996, with the Polar Pipeline in place, 
the deliverability increased to 591 petajoules, reaching 1 170 
petajoules by the year 2000. 


Imperial predicted that production from Sable Island would start 
in 1988. A range of deliverability was illustrated to reflect uncer- 
tainty about timing and level of future gas production. Produc- 
tion was forecast to commence at 96 petajoules and increase to 
193 petajoules by 2000. 


NOVA was confident that, under its base case assumptions, 
frontier supply could be developed and brought to market as 
required. The only frontier supply forecast actually considered 
by NOVA was with respect to the future deliverability test where 
it included 90+petajoules per year of gas from the Arctic Pilot 
Project commencing in 1986 in its forecast of future deliverabil- 
ity. 


Ontario considered two potential supply systems for the Arctic 
Islands and the Mackenzie Delta-Beaufort Sea area. A pilot LNG 
scheme from the Arctic Islands was projected to commence 
operation in 1986 with an initial capacity of 38 petajoules, 
increasing to 77 petajoules in 1986. A major pipeline connection 
to the Delta-Beaufort and Arctic areas was assumed to be in 
operation by 1990 with an initial capacity of 347 petajoules, 
building up to 905 petajoules by 1992. Ontario forecast addi- 
tional capacity by 1997 with a projected capacity of 1 348 peta- 
joules by the year 2000. The forecasts assumed that there 
would be a resolution of technological, environmental and 
regulatory matters and the necessary marketing and financing 
arrangements would be made. 


Only minor quantities of natural gas were forecast to be pro- 
duced from the offshore areas of Nova Scotia or Labrador. Ini- 
tial quantities of 48 petajoules were forecast to be produced by 
1989, increasing to 144 petajoules a year by 1999. 


The uncertainties raised by the NEP would cause sponsors of 
Arctic projects to reassess their circumstances. Some proposals 
might be delayed or deferred indefinitely. The East coast opera- 
tions might proceed as forecast because of the advantages of 
supply in that market area. 


Panarctic’s supply forecast for the Arctic Islands was based on 
the Arctic Pilot and the Polar Gas projects commencing opera- 
tion by 1985 and 1990 respectively. Its forecast, based on a 
most likely scenario, showed the average daily gas volumes to 
be delivered by the producers to the transportation systems. For 
the Arctic Pilot Project, production commenced in 1985 at 3.82 
million cubic metres per day, increased to 7.65 million cubic 
metres per day in 1986 and remained at this level to the year 
2000. The Polar Gas project supply commenced at 38.24 mil- 
lion cubic metres per day in 1990, increased to 41.56 million 
cubic metres per day in 1991 and continued at this level until 
the end of the forecast period. 


Panarctic expressed concern that while the NEP would be a 
direct benefit to it, some of its shareholders and joint interest 
owners would be adversely affected and, as a result, exploration 
could be reduced or stopped. 


Due to the uncertain timing of new markets, Petro-Canada had 
not prepared specific forecasts. It did estimate, however, that 
potential established frontier reserves could be producing prior 
to 1990 with production rates as high as 1000 to 2 000 peta- 


joules per year during the 1990s. It forecast the Drake Point 
field in the Arctic Islands and the Sable Island area each pro- 
ducing 96 petajoules per year in 1985 and 1988 respectively. 


Shell recognized that the Canadian frontier regions had potential 
for significant natural gas reserves. It claimed, however, that the 
economic attractiveness of various portions of these regions 
were clouded by factors such as high costs, remoteness, and 
difficult operating conditions, as well as jurisdictional uncertain- 
ties and certain aspects of pending federal legislation which 
would result in considerable uncertainty as to the rate at which 
exploration, discovery and development would proceed. 


Despite potential problems with jurisdictional disputes, gas pric- 
ing, and the need for additional proved-up reserves, Shell was of 
the opinion that sufficient reserves might be found in the Sable 
Island area to support a gas delivery system by the mid 1980s. 


Texaco assumed that there would be no production from the 
Arctic Islands during the forecast period but did forecast pro- 
duction from Sable Island commencing about 1987, with 153.7 
petajoules being produced in 1990, increasing to 192.1 peta- 
joules by 1995 and continuing at this level to the year 2000. 


Because of the NEP, Texaco indicated that it would only pro- 
ceed with its very low risk frontier projects such as Sable Island. 


Views of the Board 


The Board considers that a high degree of uncertainty is 
associated with various frontier developments at this time. 
These developments range from delineation of reserves to trans- 
portation systems. In view of the uncertainty, the Board has not 
included frontier reserves as a component of available supply in 
its base case for this inquiry. For illustrative purposes only, the 
manner in which supply availability would be increased by the 
addition of deliverability from certain frontier areas is illustrated 
in Figure 16-15. 


For the Mackenzie Delta area, since there has been essentially 
no drilling activity since the Board’s June 1977 Report “Rea- 
sons for Decision — Northern Pipelines’, the Board continues 
to rely on its estimate of deliverabillty contained in that report. 
Based on its estimate of 5.6 exajoules of established reserves, 
the Board estimates that annual deliveries from the Delta of 
some 280 petajoules using a rate of take of 1:7300, will com- 
mence in 1987. However, until there are assurances that trans- 
portation facilities will be built, the Board does not believe that 
Mackenzie Delta deliverability should be included in projections 
of gas supply from established reserves or reserves additions. 


In the Beaufort Sea area, the Board believes that at present, the 
gas found cannot be quantified and more drilling will be required 
to determine if, in fact, commercially producible quantities do 
exist. In view of this uncertainty, it would not appear appropriate 
to develop even illustrative gas deliverability for the forecast 
period in this report. 


The Board made no attempt to develop a deliverability schedule 
for the Arctic Islands because of uncertainties associated with 
transportation systems. However, since the Arctic Pilot Project 
Application is before the Board, a twenty-year production pro- 
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file of quantities applied for, 103 petajoules per year (including 
fuel requirements) from the Borden Island main pool in the 
Drake Point field, is included as an illustrative Component of 
supply beginning in 1985. 


In considering the Sable Island area, the Board is of the view 
that companies will continue operations until a threshold volume 
of gas is developed. To show the effect of potential supply from 
this area, the Board assumed a required threshold of 3.4 
exajoules. Deliveries are illustrated to commence around 1988 
at 170 petajoules annually based on a rate of take of 1:7300. 


There are several single well discoveries off the coast of Labra- 
dor, however, the Board is of the opinion that there is not suffi- 
cient information to allow speculation on the future economic 
viability of a transportation scheme for moving gas to markets. 
Hence, no supply from this area is illustrated. 


11.4 Other Supply Sources 


11.4.1 


Introduction 


Very Low Permeability Reservoirs 


Natural gas from very low permeability reservoirs is variously 
referred to as gas from tight formations or tight reservoirs, from 
low porosity (or permeability) reservoirs, or unconventional gas. 


This section deals only with very low permeability reservoirs 
occurring in rocks of Mesozoic age in the Deep Basin, a region 
immediately east of the Rocky Mountain foothills belt, extending 
some 450 kilometres from about 53° north latitude in Alberta to 
about 56° in British Columbia. The Mesozoic section is generally 
of low permeability, but contains gas producible by conven- 
tional means as well as that in very low permeability reservoirs 
requiring special stimulation before commercial rates of produc- 
tion can be expected. 


Views of Submittors 


The consensus among Submittors, with the exception of 
Canadian Hunter and Amoco, appeared to be that very limited if 
any established reserves could be assigned to the very low 
permeability reservoirs in the Deep Basin. 


Canadian Hunter, at the Board’s 1978 supply/demand hearing, 
concluded that at various levels of price and technology, 12.5 
trillion cubic metres of gas, both conventional and unconven- 
tional, could ultimately be recovered from the Deep Basin, and 
that 1.4 trillion cubic metres were recoverable at the 1978 level 
of economics and technology. Canadian Hunter stated at the 
current inquiry that since 1978 it had drilled 95 wells in the Deep 
Basin and results supported its 1978 conclusions. 


Amoco said a large volume of gas existed in the low permeabil- 
ity reservoirs of the Deep Basin and that a substantial amount of 
that gas was available at pre-NEP producer netbacks. 


Dome was of the opinion that many of the tight reservoirs of the 
Deep Basin could be produced, but the economics were not too 
attractive. The company included only conventional reservoirs in 
its estimate of established reserves in the Deep Basin. 
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British Columbia did not include unconventional gas reserves for 
the portion of the Deep Basin within Northeastern British 
Columbia. 


Ontario submitted that the very low permeability gas reservoirs 
in the Deep Basin would have only a small impact on the total 
gas supply and would not develop significant deliverability. It 
was concerned about the possible inclusion in supply estimates 
of large volumes of tight formation gas that could not, in a 
reasonable time, be put into the marketplace. 


CPA included only a small volume (less than 14 billion cubic 
metres) of gas from tight formations in its established reserves 
estimate for the Deep Basin, but stated that this did not detract 
from the potential for future reserves from this source. 


Imperial did not include gas from tight reservoirs in the Deep 
Basin in its forecast of reserves additions. It believed that new 
well completion technology and higher producer netbacks 
would be needed to achieve any large scale recovery. Imperial 
submitted a report on its tight sands research in which doubt 
was expressed as to the general applicability of massive 
hydraulic fracturing as a means of stimulating production from 
these reservoirs. 


Studies by a consultant, which formed parts of the NOVA, 
TCPL, and Petro-Canada submissions, concluded that 
advances in technology or very significant changes in econom- 
ics (a five-fold increase in producer netbacks) would be required 
to accurately quantify reserves and lead to economic develop- 
ment and production of tight formation gas from the Deep 
Basin. The consultant believed that it was premature to recog- 
nize gas reserves from these formations. From data which were 
available, the consultant concluded that, to date, no operator 
had been able to consistently obtain commercial production 
from zones with permeability less than 0.1 millidarcies. The con- 
sultant stated that only one large acid treatment had been a 
true success while the remainder of the treatments gave, at 
best, marginal improvement. The response to massive hydraulic 
fracturing had been less promising, with only one well even com- 
ing close to showing adequate post-stimulation performance to 
pay out the cost of the treatment. Gas prices would have to 
increase significantly and treatment costs come down before 
massive hydraulic fracturing would be applied on a large scale. 
The consultant placed a low probability on full scale develop- 
ment of very low permeability reservoirs before 1985, but 
expected that technological improvements and increases in gas 
prices would create a high probability of such development in 
the 1985-1990 period. 


Norcen expected only limited gas volumes from very low perme- 
ability reservoirs during the forecast period. It did not include 
any of this gas in its supply/demand balance. 


Views of the Board 


The Board has not included any gas from the very low permea- 
bility formations of the Deep Basin in its estimates of established 
reserves as it does not believe this gas can be economically pro- 
duced at this time. 


The evidence suggests that there is a high degree of uncertainty 
surrounding the future exploitation of this resource. Because of 
the large volumes of gas potentially available to replace conven- 
tional supplies as the latter decline, the Board considers it of 
prime importance that projects be undertaken which will deter- 
mine whether significant quantities of gas are in fact producible. 
Thus far, it appears the potential has been predicated largely on 
theoretical calculations. The Board would encourage producing 
companies to seek out ways to economically assess the com- 
mercial prospectiveness of Deep Basin very low permeability 
formations. Special arrangements may well be necessary if this 
is to be accomplished expeditiously. 


11.4.2 Substitute Natural Gas 


11.4.2.1 


Views of Submittors 


From Coal 


Those Submittors who addressed this subject generally agreed 
that the commercial production of synthetic natural gas from 
coal was not likely to occur during the next two decades. This 
was based on the current and projected costs of coal gasifica- 
tion and on the reserves of natural gas which are estimated to 
exist. In addition, the oil sands and other hydrocarbon sources 
were forecast to come into play long before coal. 


Views of the Board 


The conversion of coal to synthetic natural gas which can then 
be economically transported in existing pipeline systems offers a 
potential means of meeting Canadian requirements for natural 
gas. However, the Board’s assessment indicates that the cost of 
coal gasification projects makes synthetic natural gas from coal 
more costly than conventional natural gas. In addition, the lead 
time required to develop mines and suitable conversion pro- 
cesses severely detracts from the potential availability of syn- 
thetic natural gas from coal during the forecast period. There- 
fore, the Board expects that during the forecast period coal will 
not be used to produce synthetic natural gas for use as an 
energy source in Canada with the possible exception of pilot 
project facilities in the later years of this century. 


11.4.2.2 From Other Sources 
Views of Submittors 


NOVA submitted that methane was generated in the process of 
coal formation and all coal deposits contain methane in varying 
concentrations. The Alberta resource was estimated to be 
about 50 billion cubic metres. The resource in the Springhill, 
Joggins-River Hebert, and Pictou areas of Nova Scotia was 
estimated to be about 1.3 billion cubic metres, of which it 
appears feasible to recover 680 million cubic metres. NOVA 
submitted that it-had begun a pilot commercial project in the 
Pictou area. It estimated that some 250 wells might produce 
some 280 thousand cubic metres per day of methane by demet- 
hanation. It stated that the pilot project supply target might be 
reached as early as 1982-83 if the exploration program begun in 
late 1979 proved successful. The economic viability of the 


project would depend on the future price of natural gas and the 
development of a natural gas distribution grid in Nova Scotia. 


Views of the Board 


The Board finds that, although there may be some potential for 
coal-bed demethanation to contribute to Canada’s natural gas 
supplies, with the inadequate development of the production 
technology, the lack of substantiated economic viability and the 
lack of a developed natural gas distribution grid in Nova Scotia, 
coal-bed demethanation is not likely to make a significant con- 
tribution to Canada’s natural gas supply. 


The Board believes that hog-fuels will be the major biomass fuel 
that will be used to produce substitute natural gas and that this 
gas will be consumed on-site. 
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CHAPTER 12 
NATURAL GAS LIQUIDS SUPPLY 


12.1. Introduction 


Some 27 Submittors presented views on the supply of natural 
gas liquids (NGL) for one or more of the NGL supply categories 
suggested in the Board’s Outline for Submissions. 


Submittors were asked to comment separately on the supply of 
NGL from field plants processing gas from established oil and 
gas reservoirs, reprocessing plants, and reserves additions. For 
convenience, however, the views of Submittors on all these 
categories are discussed under Supply From Gas Plants. 


12.2 Supply From Gas Plants 
Views of Submittors 


The views of Submittors on NGL supply from gas plants were 
detailed principally in forecasts for individual natural gas proc- 
essing plants. Submittors provided detailed forecasts for about 
75 percent of the 122 plants which the Board indicated it would 
review in detail. In addition, several Submittors supplied fore- 
casts of total NGL supply from gas plants in Canada. These 
forecasts of ethane, propane, butanes and pentanes plus pro- 
duction are shown in Figures 12-1 through 12-4 respectively. 
The forecasts include production from established reserves and 
from reserves additions, from both gas processing and reproc- 
essing facilities. 


British Columbia submitted estimates of remaining established 
reserves of propane, butanes and pentanes plus in the province 
of 1.5, 2.2 and 4.2 million cubic metres respectively. British 
Columbia also submitted estimates of future reserves additions 
of natural gas liquids in the province of 1.4, 2.4 and 4.1 million 
cubic metres for propane, butanes and pentanes plus respec- 
tively. These estimates were based on estimates of undiscov- 
ered gas reserves, with the further assumption that some 27 
percent of these volumes would be processed to recover liquids 
in the Fort St. John plant. British Columbia also indicated that 
the recoveries of propane, butanes and pentanes plus 
experienced during the 1976 to 1978 period were assumed to 
continue in the future. 


CPA estimated the initial established reserves of liquefied 
petroleum gases (LPG) and pentanes plus as of 31 December 
1979, to be 213:and 184 million cubic metres respectively. From 
data submitted by CPA, remaining established reserves of LPG 
and pentanes plus were calculated to be 114 and 84 million 
cubic metres respectively. CPA’s estimates of LPG and pen- 
tanes plus reserves additions from both appreciation and future 
discoveries were 162 and 140 million cubic metres respectively. 


CPA’s combined forecast of ethane, propane and butanes pro- 
duction showed an increase from 39 thousand cubic metres per 
day in 1980 to 44 thousand cubic metres per day in 1982. Pro- 
duction then declined to 42 thousand cubic metres per day in 
1983 followed by an increase to 47 thousand cubic metres per 


day in 1984. After 1984, production declined to reach 36 thou- 
sand cubic metres per day in 1990. 


CPA believed that the impact of the NEP on NGL production 
would be similar to that on natural gas. 


Dome’s NGL supply was forecast in the context of Dome’s fore- 
casts of crude oil and natural gas supply capability without con- 
sidering market constraints on supply. 


Dome’s ethane supply forecast, based on production from 
seven major plants, assumed additional deep cut facilities would 
be installed at Cochrane in 1983, a new Empress plant would be 
constructed to handle incremental volumes in 1984, existing gas 
composition would remain constant, and Steelman ethane 
recovery would commence in 1981. 


The field plant propane and butanes forecasts were estimated 
by declining 1979 production at reasonable rates to reflect ulti- 
mate reserves. The propane and butanes forecasts were said to 
be net of injection requirements for miscible floods. Dome 
assumed that the Rainbow miscible flood would terminate in 
14983 and the South Swan Hills flood would terminate in 1984. 
Dome’s field plant pentanes plus forecast was taken from the 
NEB ‘‘Crude Oil Supply and Requirements’, September 1978 
Report. 


To generate forecasts of flowing gas, both in volume and loca- 
tion, for reprocessing plant forecasts, Dome assumed that 
export approvals would be such that, for 1986 and beyond, gas 
production would be about 95 to 96 percent of total capability. 
The A&S licence was extended at today’s level so that the 
Cochrane plant was kept at capacity. 


Dome’s forecasts of pentanes plus, butanes and propane sup- 
ply from trend gas were separated into supply from solution gas 
and from non-solution gas. To help forecast the NGL content of 
trend gas Dome analyzed historical field plant NGL to gas ratios 
for nine areas and nine zones in Alberta. 


Dome calculated future NGL to gas ratios based on historical 
field plant NGL to gas ratios for non-solution gas to be 60.3, 
21.5, and 16.9 cubic metres per million cubic metres of non- 
solution gas for pentanes plus, propane and butanes respec- 
tively. 


Dome calculated future NGL to solution gas ratios to be 360, 
236 and 199 cubic metres per million cubic metres of solution 
gas for propane, butanes and pentanes plus. In addition, Dome 
determined that 106 cubic metres per cubic metre of crude oil 
represented an average solution gas to oil ratio. 


Dome stated that imposition of the new federal tax on LPG pro- 
duction would not change the ratio of gas liquids production to 
gas and oil production but that there would be an impact on the 
future level of oil production and the future level of gas produc- 
tion. Dome stated that even with the tax in place, it could not 
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Figure 12-1 Ethane Supply from Gas Plants 
Comparison of Forecasts 
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Figure 12-2. Propane Supply from Gas Plants 
Comparison of Forecasts 
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foresee existing facilities operating at less than their efficient 
capacity. 


Dome pointed out that the establishment of an LNG market 
could have some impact on the future supply of NGL in British 
Columbia, since additional gas sales would increase the 
throughput of the Westcoast line sufficiently to warrant the 
extraction of natural gas liquids. 


In preparing supply forecasts of ethane, propane and butanes 
resulting from the production of natural gas, Gulf assumed that 
liquid yields would decline with time. However, this would be off- 
set in the next few years by increased gas production as a result 
of increased exports. 


In discussing declining liquid yields over time, Gulf stated that 
the historical liquid recovery has mainly been from Nisku and 
Leduc gas sources in the central plains, and shallower foothills 
areas of Alberta which have been generally rich in liquids. Gulf 
pointed out that there was a movement to deeper horizons 
where there is a tendency to lower gas liquid content. 


Gulf’s ethane forecast was based on estimated production for 
each of the plants currently producing ethane and no additional 
field extraction of ethane was assumed. 


Gulf submitted a pre-NEP forecast of pentanes plus production 
based on projected natural gas production and on a natural gas 
richness forecast. This forecast showed increased production 
for the next few years as a result of increased natural gas export 
demand and increased production of gas from pools rich in liq- 
uids. Gulf also submitted a post-NEP forecast of pentanes plus 
production based on its revised forecast of natural gas produc- 
tion and on the forecast of liquid yield factors. 


Imperial’s forecasts of ethane, propane, butanes and pentanes 
plus production were based on natural gas production required 
to meet domestic demand and currently authorized exports, and 
a crude oil productive capacity forecast for the Southern Basin. 


Imperial’s forecast of ethane production assumed that addi- 
tional ethane volumes would become available in 1984 through 
the expansion of existing straddle plants and the development 
of deeper cut facilities at existing and new plants, if an eco- 
nomic incentive to recover this product continued. 


Imperial stated that production of propane and butanes from 
established reserves would increase in the near term with the 
development of unconnected natural gas reserves to meet natu- 
ral gas demand and increased recovery of these products result- 
ing from additional ethane recovery facilities. In the longer term 
Imperial forecast that production volumes would decrease with 
decreasing volumes of associated gas, the lower liquid content 
of the currently unconnected natural gas reserves, and a reduc- 
tion in liquid recoveries from existing cycling projects. Imperial 
also assumed that as additions from new discoveries and 
reserves appreciation were developed, recovery levels from new 
plants would be similar to historical recoveries from existing 
plants processing gas from the same geological formation. In 
Alberta, Imperial used yields of 72, 44 and 30 cubic metres of 
liquid per million cubic metres of raw gas for ethane, propane 
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and butanes respectively in preparing its liquids production fore- 
cast from new discoveries. Production of ethane, propane and 
butanes from appreciation was based on yields of 54, 39 and 22 
cubic metres of liquid per million cubic metres of raw gas, 
respectively. In British Columbia, Imperial assumed liquid yields 
from new discoveries of six and seven cubic metres of liquid per 
million cubic metres of raw gas for propane and butanes respec- 
tively. 


Y 


Imperial submitted in its post-NEP submission that although 
Esso Resources had not forecast natural gas liquids production 
as a function of proposals in the NEP, reductions in crude oil 
and natural gas production rates would result in somewhat lower 
levels of natural gas liquids production. 


NOVA’s forecast of ethane availability from the processing of 
natural gas was based on a particular gas flow case analyzed by 
Alberta Gas Ethylene. This gas flow case assumed larger natural 
gas flows than those presented in NOVA’s base case for natural 
gas supply, because it included the renewal of currently existing 
export licences and permits. 


NOVA prepared forecasts of pentanes plus producibility from 
existing reserves for over one hundred gas processing plants in 
Alberta. The forecasts were prepared taking into account the 
pentanes plus content of several thousand raw gas streams in 
Alberta together with the appropriate pentanes plus recovery 
efficiencies at each plant. 


Production of pentanes plus from crude oil reserves growth was 
forecast assuming that the historical average recovery of 0.025 
cubic metres of pentanes pius per cubic metre of crude oil 
would continue. NOVA’s forecast of tertiary light and medium 
crude oil production was used in estimating production rates for 
future tertiary recovery projects in conjunction with estimates 
prepared by AERCB for new discoveries and reserves apprecia- 
tion. These combined assumptions resulted in forecast pentanes 
plus production from crude oil reserves growth rising to an 
estimated 953 cubic metres per day by 1990 and 1 240 cubic 
metres per day by 1995. 


NOVA forecast two cases of pentanes plus production from 
trend gas sources, a base case and a low case, each with its 
own assumption as to natural gas pricing. The forecast 
indicated that trend gas supplies would not be required until 
1993 in the base case and 1989 in the low case. An estimate of 
the pentanes plus content of trend gas was prepared using 
some 6 000 gas analyses in conjunction with estimates of undis- 
covered gas reserves in the province of Alberta. The available 
gas analyses were divided into five geological groupings and 
weighted according to the estimated undiscovered gas reserves 
potential for each grouping. The results of these calculations 
indicated a pentanes plus content for undiscovered gas reserves 
in Alberta in the range of 36 to 47 cubic metres per million cubic 
metres of pipeline gas. NOVA adopted a value of 45 cubic 
metres per million cubic metres of pipeline gas for purposes of 
its submission. The forecast of pentanes plus production from 
British Columbia was said to be proportional to gas deliveries 
from that province. Saskatchewan production was forecast 


assuming pentanes plus production would be proportional to 
light and medium crude oil production. 


Ontario submitted estimates of currently established reserves in 
conventional areas of 124 million cubic metres of pentanes plus, 
71 million cubic metres of butanes and 108 million cubic metres 
of propane in Alberta and four, two and two million cubic metres 
for pentanes plus, butanes, and propane respectively in British 
Columbia. 


Ontario submitted two gas plant supply forecasts for each of 
pentanes plus, butanes and propane. The first supply case was 
based on an effective rate of take for reserves additions of 
1:6000 while the second case was based on an effective rate of 
take of 1:7680. Both NGL supply cases were unrestricted by 
demand. 


Petro-Canada submitted forecasts of ethane, propane, and 
butanes production, indicating that these commodities were co- 
products or by-products derived from crude oil and natural gas 
streams. Therefore, the supply of these commodities depended 
on the demand for processed natural gas and petroleum prod- 
ucts. 


Petro-Canada forecast recoveries of total propane and butanes 
in field and natural gas plants of 0.000 127 5 cubic metres of 
LPG per cubic metre of gas, based on the 1976 to 1979 aver- 
age. The liquids recovered were assumed to be 60 percent pro- 
pane and 40 percent butanes. 


Petro-Canada indicated that its forecast of productive capacity 
for pentanes plus suggested that production could be main- 
tained at current levels for the next six years. This forecast 
assumed that the pentanes plus content of the gas stream 
would not decline precipitously over the forecast period and that 
total gas production levels would increase to reflect growth in 
Canadian gas requirements and in requirements for exports. 
After 1986, total gas production was forecast to decline as 
authorized exports declined. In addition, Petro-Canada’s fore- 
cast assumed that the pentanes plus content of natural gas 
reserves additions was 67.8 cubic metres per million cubic 
metres of gas. 


PGAC submitted forecasts of propane and butanes supply from 
gas plants. The gas plant forecasts were compiled on a plant by 
plant basis following a survey of gas plant operators. Operators 
supplied forecasts of LPG extraction from gas streams currently 
being processed and from those expected to be processed over 
the forecast period. 


PGAC indicated that a 15 percent curtailment of oil production 
would probably result in about a three percent reduction in the 
production of LPG. PGAC indicated that only about 20 percent 
of the LPG forecast in its study would be affected by a decrease 
in crude oil production. 


Shell submitted estimates of year-end 1979 Alberta reserves of 
128, 106 and 71.3 million cubic metres for ethane, propane and 
butanes respectively. It also submitted year-end 1979 reserves 
estimates of 1.5 and 2.2 million cubic metres respectively for 
propane and butanes in British Columbia. 


Shell estimated reserves additions for NGL in Alberta, over the 
period 1980-2000, of 136, 85 and 57 million cubic metres for 
ethane, propane and butanes respectively. Over the same 
period, for British Columbia, Shell estimated reserves additions 
of 3.0 and 5.0 million cubic metres for propane and butanes 
respectively. 


Shell’s forecasts of ethane, propane and butanes supply from 
gas plants were based on its gas supply/demand balances for 
Alberta and British Columbia. The Alberta demand included an 
incremental wedge of 622 petajoules per year of natural gas 
exports during the period 1983-1994. Shell stated that the early 
years of the propane and butanes forecasts were adjusted to 
allow for soft export markets in 1980 and production from gas 
fields with above average liquid to gas ratios. 


Shell’s forecasts of propane and butanes production in Alberta 
assumed that the ratio of remaining established reserves of each 
liquid to remaining established reserves of marketable natural 
gas would remain constant. 


Shell predicted ethane production in a manner similar to the 
propane and butanes forecasts. However, Shell’s ethane pro- 
duction forecast was one of maximum potential availability as 
opposed to a forecast of actual plant production. The portion of 
the available ethane that would actually be recovered would 
depend on the construction of additional extraction facilities. 


Shell’s starting point for the pentanes plus production forecast 
from gas plants was a CPA operator survey of 47 of the larger 
plants which accounted for 91.1 percent of the actual pentanes 
plus production in 1979. 


Shell prepared a forecast of pentanes plus to gas production 
ratios which recognized the significant historical decline in 
Alberta’s pentanes plus to gas production ratios and the 
estimated over-life pentanes plus to gas ratio for remaining 
established reserves. This forecast showed a decline from 87 to 
23 cubic metres of pentanes plus per million cubic metres of gas 
over the forecast period for production from established 
reserves. Shell assumed that the same forecast would be appli- 
cable to production from the appreciation of existing gas 
reserves. For new gas discoveries, Shell chose a value of 30 
cubic metres of pentanes plus per million cubic metres of gas 
which represented the average pentanes plus content of gas 
discoveries in Alberta over the last 10 to 15 years. 


Shell indicated that similar steps were taken to develop a full 
deliverability forecast of pentanes plus production in British 
Columbia. 


Shell submitted a new forecast of pentanes plus production in a 
supplemental post-NEP submission. This forecast was prepared 
by determining for each year, the ratio of its revised gas produc- 
tion forecast to the values in its September submission, and 
then applying these ratios to the original pentanes plus produc- 
tion forecast. 


Views of the Board 


Based on the evidence submitted and the Board’s own detailed 
studies, the Board has prepared forecasts of ethane, propane, 
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butanes and pentanes plus production from gas plants. These 
forecasts are summarized in Tables 12-1 to 12-4 respectively. 
Detailed plant-by-plant forecasts of propane and butanes, and 
pentanes plus production are provided in Appendices Q and M 
respectively. 


The Board’s forecasts of NGL production are based on the gas 
deliverability in the Future Deliverability Test (tracking case) with 
some adjustment in the early years to allow for expected, lower 
than licensed, exports. The forecasts include production of NGL 
from established reserves and reserves additions of natural gas 
at both gas processing and reprocessing plants. Production of 
NGL expected to be used in EOR projects is also included in the 
forecasts. 


Production from existing gas processing plants was forecast on 
a pool-by-pool basis with the pools grouped according to the 
gas plant in which the gas is processed. Changes in NGL yields 
with depletion of a reservoir, gas cycling schemes, and NGL 
recovery efficiencies in each plant are accounted for in the 
model. 


Production from reprocessing plants is based on the assumption 
that additional deep cut facilities will be installed at Cochrane in 


Table 12-1 
NEB FORECAST OF ETHANE PRODUCTION 
(108m3/d) 
Total 

1981 13.9 
1982 16.0 
1983 18.6 
1984 23.9 
1985 26.1 
1990 21.4 
1995 18.4 
2000 ose) 
(1) Gas Plants only. 

Table 12-2 

NEB FORECAST OF PROPANE PRODUCTION 
(108m3/d) 
Gas Plants Refineries Total 

1981 16.6 3.8 20.4 
1982 Whats 3.9 26 
1983 18.1 3.9 22.0 
1984 18.5 3.9 22.4 
1985 17.9 3.9 21.8 
1990 WE 4.0 16.2 
1995 10.6 4.2 14.8 
2000 9.6 4.4 14.0 
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mid-1983 and at both Empress plants in mid-1984. It is further 
assumed that the Empress facilities will be enlarged in 1984 to 
process additional quantities of natural gas. These expansions, 
along with the installation of deep cut facilities at field process- 
ing plants in Alberta and Saskatchewan, are particularly signifi- 
cant in the Board’s forecast of ethane production, which from 
1981 to 1985 is forecast to approximately double. No produc- 
tion from a reprocessing ,plant in British Columbia has been 
included, although the Board recognizes the possibility of a 
plant being constructed in the future. 


For production of propane, butanes and pentanes plus from 
reserves additions of natural gas, the Board’s forecasts are 
based on yields of 45, 27 and 45 cubic metres per million cubic 
metres of natural gas production, respectively. These yields are 
lower than current average NGL yields and reflect historical 
trends which show that, on average, recent gas discoveries have 
contained less NGL. The short-term increase in NGL production 
reflects expected increases in natural gas production and 
assumed expansions of straddle plant facilities. After 1984, 
reduced gas exports along with a decrease in the NGL content 
of produced gas, results in a decline in the forecast production 
of NGL. 


Table 12-3 
NEB FORECAST OF BUTANES PRODUCTION 
(108m3/d) 
Gas Plants Refineries Total 
1981 10.4 2.4 12.8 
1982 10.9 2.4 1658. 
1983 Woz ids WSL 
1984 Wales: 215 13.8 
1985 10.9 ZnS 13.4 
1990 Ue PT 10.0 
1995 6.4 2.8 9.2 
2000 bss 3.0 8.8 
Table 12-4 
NEB FORECAST OF PENTANES PLUS 
PRODUCTION 
(10%m3/d) 
Total 
1981 WS: 
1982 WaT 
1983 17.9 
1984 18.1 
1985 17.0 
1990 ate 
1995 9.9 
2000 9.0 


(Gas Plants only. 


The decrease in the average NGL content of produced gas is 
attributed to a reduction in the production of solution gas, the 
termination of cycling schemes, the reduction in the recovery of 
liquids from older pools as reservoir pressures decline, and the 
forecast lower NGL yields associated with reserves additions of 
natural gas. 


Remaining established reserves of propane, butanes and pen- 
tanes plus are estimated by the Board to be 62, 45 and 86 mil- 
lion cubic metres, respectively. These estimates are based on 
the forecast production of NGL from the processing of estab- 
lished gas reserves at field processing plants, and do not include 
NGL which is forecast to be produced at gas reprocessing facili- 
ties. 


12.3 Supply from Refineries 
Views of Submittors 


The views of Submittors on this source of NGL supply were gen- 
erally presented as forecasts of total propane and butanes sup- 
ply from refineries in Canada. These forecasts are shown in Fig- 
ures 12-5 and 12-6 respectively. 


DOME 

GULF 

IMPERIAL 
PETRO-CANADA 
PGAC 

SHELL 


THOUSANDS OF CUBIC METRES PER DAY 


1980 1985 1990 


Figure 12-5 Propane Supply from Refineries 
Comparison of Forecasts 


Dome supplied forecasts of both propane and butanes produc- 
tion from refineries and noted that in general refineries were net 
suppliers of propane‘and net users of butanes. 


Dome submitted that there were several Canadian refining 
industry trends developing which would alter refiners net LPG 
positions in the future. The more significant of these were the 
increasing percentage of the synthetic crude component in the 
overall crude mix available to refiners, the decreasing ratio of 
motor gasoline to distillate required by the marketplace, the 
increased pressure in the marketplace to improve gasoline qual- 
ity, the major regional growth shift away from central Canada, 
and a very tight crude oil supply position with increasing energy 
prices and pressures to limit product exports. 


Dome stated that historically refineries have recovered a very 
high percentage of butanes production primarily because of 
their own large internal demands. A recovery of about 95 per- 
cent was expected to continue during the forecast period and 
improve in some regions. Dome’s forecast of refinery butanes 
supply shown in Figure 12-6 was based on the total production 
of butanes within Canadian refineries and included production 
used internally in refineries for blending, alkylation and fuel. 


Leste, 
1995 2000 
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Figure 12-6 Butanes Supply from Refineries 
Comparison of Forecasts 


Gulf’s forecast of propane supply from refineries was based on 
growth from existing refinery operations of 2.3 percent per year 
to 1990. 


Imperial’s forecast of natural gas liquids supply from refineries 
was based on expected use of existing refining capacity plus 
announced expansions. 


Imperial stated that as refinery feedstocks would trend to 
heavier crude oils, higher severity of processing was anticipated. 
Imperial indicated that it varied liquids yields based on historical 
experience and with anticipated crude oil feedstock types. 


Petro-Canada forecast recovery factors for propane and 
butanes to be 13.3 and 11.9 cubic metres per thousand cubic 
metres of crude oil respectively. 


The forecast of propane production submitted by PGAC was 
compiled on a regional basis and was said to be based on a 
consensus opinion of future trends and a few specific likely 
future changes. 


Shell forecast the current ratio of LPG output to total refinery 
runs would be maintained throughout the forecast period. 
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Texaco indicated that the upgrading of residual fuel oil in 
Canadian refineries would provide an incremental 0.7 cubic 
metres of LPG for each 100 cubic metres of crude oil proc- 
essed. 


Views of the Board 


The Board’s forecasts of propane and butanes production from 
refineries are summarized in Tables 12-2 and 12-3 and are 
detailed by region in Appendix R. The forecasts are based on 
the Board’s middle case forecast of Canadian demand for 
refined crude oil products and refinery feedstock requirements. 


The Board assumed that propane and butanes yields, 
expressed as a function of refinery crude throughputs, would 
increase slightly during the first half of the forecast period as 
refinery configurations are adjusted to meet the required prod- 
uct slate, reduce product exports, and improve the quality of 
gasoline. 


In the Atlantic Region, Québec and Ontario, the production of 
propane and butanes from refineries is forecast to remain rela- 
tively constant with increases in production due to higher yields 
generally offsetting decreases in production resulting from lower 
crude throughputs. However, in the Prairies and British 
Columbia, expected growth in crude oil refining combined with 


increased yields, results in about a 50 percent increase in the 
supply of propane and butanes by the year 2000. 


12.4 Supply from Synthetic Crude Oil Plants 
Views of Submittors 


Gulf assumed propane production of 0.95 thousand cubic 
metres per day commencing in 1985, 0.48 thousand cubic 
metres per day commencing in 1988 and 0.48 thousand cubic 
metres per day commencing in 1989 from the Syncrude, 
Alsands and Cold Lake projects respectively. 


With regard to the recovery of liquids from synthetic crude oil 
plants, Imperial submitted that preliminary work indicated that 
supplies of ethane and propane could be increased by about 
3.2 to 3.6 thousand cubic metres per day. However, the feed- 
stock for this project would require 1.9 thousand cubic metres 
per day of field butanes. Imperial did not include production of 
natural gas liquids from synthetic crude oil plants in its NGL pro- 
duction forecast. 


NOVA provided a forecast of ethane supply from the processing 
of Alberta produced crude and synthetic oils based on the 
recovery of ethane from off-gas streams occurring at current 
and forecast Alberta synthetic oil plants and current Alberta 
refineries. This forecast showed ethane production increasing 
from 1032 cubic metres per day in 1984 to 6 529 cubic metres 
per day vy the year 2000. 


Shell submitted that all NGL produced at oil sands plants would 
be consumed internally and therefore did not develop a forecast 
of production from this source. 


Suncor indicated that the quantities of ethane, propane and 
butanes that could be recovered from its plant given suitable 
economic conditions would be 540, 584, and 94 cubic metres 
per day, respectively. Suncor, until recently, was studying the 
recovery of liquids from its plant, but has now curtailed this 
activity. Suncor did not see the recovery of liquids from its plant 
as something that would proceed within the immediate future. 


Views of the Board 


The Board recognizes that the processing of the various gas 
streams produced and used within synthetic crude oil plants 
could provide an additional source of NGL, principally ethane 
and propane. However, the Board does not forecast at this time 
that the necessary modifications will be made to existing syn- 
thetic crude oil plants to recover NGL and therefore, has not 
included supply from synthetic crude oil plants in its base NGL 
supply forecast. 


12.5 Supply from Frontier Areas 
Views of Submittors 


Dome stated that the solution gas and the free gas that had 
been tested in Beaufort Sea wells to date was very lean, with a 
high methane content and a low potential for natural gas liquids 
production. 


With regard to the Arctic Islands, Dome indicated that only a 
very minor amount of natural gas liquids was present in the 
Whitefish discovery. 


Gulf assumed that although there may be some production of 
natural gas liquids from frontier natural gas production, it would 
be too small to transport to markets. 


Mobil stated that tests of Scotian Shelf gas indicated about 67 
to 78 cubic metres of liquids per million cubic metres of gas. 


Imperial provided forecasts of ethane, propane and butanes 
production from the Mackenzie Delta and Sable Island areas, 
but assumed that recovery of liquids from Arctic Islands gas 
would not be economic. 


Production of ethane, propane and butanes from the Mackenzie 
Delta was forecast to begin in 1992 at rates of 1.3, 0.7 and 0.4 
thousand cubic metres per day respectively, increasing by 1994 
to 2.8, 1.5 and 0.9 thousand cubic metres per day. 


Production of propane and butanes from the Sable Island area 
was forecast to begin in 1988 at 0.4 and 0.3 thousand cubic 
metres per day respectively increasing by the year 2000 to 0.8 
and 0.6 thousand cubic metres per day. 


Panarctic estimated proved plus probable pentanes plus recov- 
eries from the Roche Point, Char and Whitefish fields in the Arc- 
tic Islands to be 679, 469 and 3639 thousand cubic metres 
respectively, for a total of 4 787 thousand cubic metres. Addi- 
tional possible liquid recoveries from the same fields were 
estimated at 1045 thousand cubic metres. 


Petro-Canada indicated that its pentanes plus supply forecast 
did not include any volumes from frontier production. However, 
Petro-Canada did suggest that the pentanes plus content of 
Sable Island gas could be high. 


Views of the Board 


The Board’s base case gas supply forecast assumes no produc- 
tion of natural gas from frontier areas and consequently no pro- 
duction of NGL from the frontiers has been included in the NGL 
production forecasts. However, based on the evidence pre- 
sented and its own assessment, the Board believes that in the 
event of gas production from Sable Island or the Mackenzie 
Delta, there would be a potential for NGL recovery. Liquids pro- 
duced in the Mackenzie Delta would require a transportation 
system to be put in place before they could be moved to market 
areas in Canada. The Board believes that Arctic Islands and 
Beaufort gas have a low potential for liquids recovery and if liq- 
uids were recovered from this gas, the quantities may be too 
small to warrant transportation to markets. 


With regard to the possible production of natural gas associated 
with frontier oil production, the Board believes that any LPG 
associated with this gas would be reinjected along with the pro- 
duced gas as part of a scheme to maintain reservoir pressure 
and enhance oil recovery. Any pentanes plus which is produced 
from this gas would be blended with, and included in, crude oil 
production. 
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CHAPTER 13 
BUS IHR iKIN I SoU) el malig 


13.1 Introduction 


Because electricity, in general, is not stored, generated power 
follows the instantaneous load demand on electric power sys- 
tems. The planning for installation of generating equipment is, 
therefore, governed by projections of demand. To ensure that 
the demand is supplied with adequate reliability, peak and 
energy reserves are maintained to cover equipment breakdown 
and scheduled maintenance. Installed generating capacity fol- 
lowing sound utility practices thus may be some 10-25 percent 
larger than the peak load requirements. 


Most major Canadian power utilities are provincially owned; the 
exceptions being utilities in Alberta and Prince Edward Island. 
Submissions concerning supply were received from eight provin- 
cial governments. Electric utilities in four of these provinces also 
made submissions. In order to complete a national picture, data 
available to the Board has been used for Prince Edward Island 
and Alberta. 


13.2 Estimated Installed Capacity 
Table 13-1 lists the installed capacity, by province and by type 


of generation, in 1980.* Table 13-2 lists energy generated in 
1980," again by province and type of generation. 


Views of the Submittors 


While several Submittors gave generation expansion plans up to 
2000, supply data were omitted in other cases, so that a com- 
plete forecast of supply as seen by provinces and utilities can- 


not be presented. For those provinces submitting, the following 
supply programs were proposed: 


Newfoundland and Labrador 


Expansion anticipates development of Labrador hydro power, 
and transmission to the Island of Newfoundland. 


Nova Scotia 


The province expects to convert existing oil-fired generating 
units to coal, and all new capacity will use domestic coal. 


New Brunswick 

Generation expansion will continue as a mixed system using 
provincial resources of hydro, coal and peat, with a strong incli- 
nation to add further nuclear capacity. Conversion of existing 
oil-fired capacity to coal is under study. Energy export is impor- 
tant to the power system. 


Québec 

Further hydro resources will be developed; the future of nuclear 
power is indeterminate. Energy export is expected to be signifi- 
cant. 

Québec’s submission referred to the White Paper On Energy, 
made public in 1979. 


Ontario 


The bulk of new generation will be nuclear, with some incremen- 
tal hydro and coal-based plants. Energy export is foreseen to be 
significant. 


Table 13-1 
INSTALLED NAMEPLATE CAPACITY (MW) BY PROVINCE AND TYPE 
1980” 

Province Hydro Coal Ojle) Gas?) Nuclear Other Total 

Newfoundland 6 444 — 744 —_ — — 7 188 
Nova Scotia 363 639 1032 4 — —_— 2 038 
Prince Edward Island — — 119 — — — 119 
New Brunswick 893 85 1 784 — — 23 2 785 
Québec 19 095 as 1 096 4 266 16 20 477 
Ontario 7 086 8 764 2 785 1418 5 600 67 25 720 
Manitoba 3 641 419 a 4 _ = 4141 
Saskatchewan STE 1 486 iG 232 — 21 PSs 
Alberta 718 3 269 76 1663 —_ 75 5 801 
British Columbia 8 995 — 411 1 154 ~- 206 10 766 
Yukon 58 — 36 — — 94 
Northwest Territories 47 — 132 oe — 179 
Canada Total 47 917 14 662 8 309 4479 5 866 408 81641 


(") Preliminary figures - ‘‘Electricity in Canada, update 1980” Energy, Mines and Resources Canada - Energy Sector: Presented at Canadian Electrical Association, Spring, 


1981. 
(2) Includes gas turbine and internal combustion capacity. 


* Data from ‘‘Electricity in Canada, update 1980’’, publication prepared by the 
Department of Energy, Mines and Resources, for presentation to the Canadian 
Electrical Association, Spring 1981, updating ‘‘Electric Power in Canada,”’ D.S.S. 
Cat. No. M13-24/80-7. 
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Table 13-2 : 
ELECTRIC ENERGY (GW.h) GENERATED BY PROVINCE AND ENERGY SOURCE 


1980” Total 
Prov. 
Province Hydro Coal Oil Gas Nuclear Total _ Export Import Supply 
Newfoundland: 44 860 — 1 398 — — 46 258 oi.oeo — 8 429 
Nova Scotia 903 1 508 4 452 — — 6 863 2k 173 6 809 
Prince Edward Island — — ter — — teh —_ 388 Gh is 
New Brunswick 2 666 457 6 160 — — 9 283 4 432 3 956 8 807 
Québec 97 560 — 242 5 — 97 807 17.536 37 880 Lists) 
Ontario 40 192 28 912 1 192 3 950 35 880 110 126 11,359 (astey 106 318 
Manitoba 19 096 99 250 18 —_— 19 463 6 656 1142 13 949 
Saskatchewan 2 549 5 816 66 won — 9 188 955 ox 9812 
Alberta 1699 16 855 22 4 816 — 23 392 385 107 Zot AS, 
British Columbia 40 860 — 935 1 539 — 43 334 3 454 2 822 42 702 
Yukon 322 — 63 — — 385 — — 385 
Northwest Territories 292 — 163 — — 455 — — 455 
Canada Total 250 999 53 647 15 070 11 085 35 880 366 681 30 1742  2940° 339 446 


(1) Preliminary Figures - “Electricity in Canada, update 1980” Energy, Mines and Resources Canada - Energy Sector: Presented to Canadian Electrical Association, Spring, 


1981. 
(2) U.S. Export only. 
(3) U.S. Import only. 


Manitoba 


Expansion is hydro-based, with provision for north-south diver- 
sity interchanges with United States utilities, and possible input 
to a Western Grid. 


Saskatchewan 


Generation expansion is coal-based, with development of hydro 
when economic. 


British Columbia 


The province will rely heavily on further hydro development; 
planning anticipates construction of two coal-fired plants. 


Other Information 
Prince Edward Island 


Prince Edward Island did not make a submission. The utility sup- 
ply system will presumably rely on the cable connection to the 
New Brunswick system, and on its own oil-fired capacity. 


Alberta” 


Base load will be supplied from domestic coal, supplemented by 
hydro where economic. 


Views of the Board 
The Board has developed a forecast of the generation expan- 
sion pattern in Canada. Table 13-3 shows estimated installed 
capacity, on a national basis, by type, at five-year intervals. 
National estimates for energy production are shown in Table 
13-4, while estimates on a provincial basis are detailed in 
Appendix S. In addition, reserves and surplus as determined by 
the NEB’s generation expansion model are shown in Figures 
* Submission to Alberta Energy Resources Conservation Board, entitled ‘‘Alberta 
Energy and Energy Resources Requirements 1981-2005” by 

Electric Utility Planning council 

Canadian Western Natural Gas Company Limited 


Northwestern Utilities Limited 
(January, 1981) 
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13-3, 13-4, 13-5, 13-6 and 13-7. Submissions have been taken 
into account where available. A comparison of expected energy 
sources in 2000 with those of 1980 in Figures 13-1 and 13-2, 
show significant trends in electricity supply, with decreasing 
shares of hydro and gas and oil, and increasing shares of coal 
and uranium to produce electricity. 


 HyoRo 
BQ coat 


[7 nuctear 
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PERCENTAGE 


1980 1985 1990 1995 2000 


Figure 13-1 Electricity - 


Energy Generated by Fuel Type 


Table 13-3 


CHANGES IN PRIMARY SOURCES OF ELECTRIC ENERGY 


1980 

Estimated Primary Energy (Pu) 3972 
Estimated Electric Energy (TW.h) 367 
Primary Energy Hydro 68 
Source?X3) % Coal 15 
Oil” 4 

Gas") 3 

Nuclear 10 

Estimated % Exports 7 


Source: NEB Internal Estimates 


1980-2000 


1985 


4 890 
452 
64 

HM, 

Z 

Z 

15 

11 


Year 
1990 


5 476 
506 
63 

18 

1 

2 

16 

9 


(1) Includes gas turbine, internal combustion capacity, and other peaking plants, as well as base load capacity. 


(2) Other primary energy sources are estimated to contribute less than 1% to electricity supply. 
(3) Percentages are based on Estimated Electric energy in TW.h, and include predicted energy exports. 


INSTALLED CAPACITY, RESERVES AND CHANGE IN PRIMARY SOURCES 


Table 13-4 


FOR ELECTRICITY SUPPLY: 1980-2000 


1980 

Installed Capacity (GW) 81.6 
Peak Load (GW) CLS 
Planned Reserve (GW) 9.7 
Surplus (GW) 10.4 
Primary Energy Hydro she) 
Source’) % Coal 18 
Oil 10 

Gas 6 

Nuclear 7 


Source: NEB Internal Estimates 


10 


YEAR 
1390 


OLS: 
84.7 
Sh 

Sad. 
56 
a 

8 
4 
11 


(1) Includes gas turbine, internal combustion capacity, and other peaking plants, as well as base load capacity. 
(2) Other primary energy sources are estimated to produce less than 1% to electricity supply. 
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Figure 13-3 Electricity - 
Energy Margin Above Firm Demand 
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Figure 13-4 Electricity - 
Capacity Reserve Margin Above 
Peak Demand 
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Figure 13-5 Electricity - 
Energy Margin by Fuel Type 
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Figure 13-6 Electricity- 
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13.3 Hydroelectricity 
Views of Submittors 


The Province of Newfoundland and Labrador, Manitoba and 
British Columbia have affirmed predominantly hydroelectric- 
based supply forecasts. Québec’s policy for electric energy is 
hydro-based. 


Newfoundland’s submission placed emphasis on development 
of the Lower Churchill River sites at Gull Island (1 700 mega- 
watts) and Muskrat Falls (600 megawatts) in its supply planning, 
with additional resources of 4 500 megawatts in northern Labra- 
dor and in the St. Lawrence watershed. Also under study is the 
recall of Churchill Falls energy, now sold under long-term con- 
tract to Hydro-Queébec. 


Newfoundland would use most of this Labrador energy on the 
Island. Nfld Light, the major distributing utility, stated that it was 
relying on Labrador energy to meet forecast demand. Transmis- 
sion of Labrador power to the Island would add nearly four 
cents per kilowatt hour to the price of energy. Hydro sources 
are sufficient to meet electricity demand until 2000. 


Newfoundland expressed a willingness to sell surplus Labrador 
energy to outside customers, including United States utilities, at 
competitive rates. This latter course would require a transmis- 
sion outlet through Québec, an issue still unsolved. Newfound- 
land proposed that transmission of power across Quebec 
should be dealt with by the NEB. 


Manitoba foresaw the development of 6 000 megawatts of addi- 
tional capacity on the Churchill, Nelson and Burntwood Rivers. 
Manitoba considered that surplus energy would be available for 
sale in neighbouring provinces or in the United States. A study 
to determine the feasibility of transmitting hydro energy to Sas- 
katchewan and Alberta via a western grid is under way. Hydro 
sources are sufficient to meet electricity demand to 2000. 


British Columbia’s supply strategy is based on continued 
development of hydro potential which, with some coal-fired gen- 
eration, would be adequate to 2000. It stated that its present 
program will meet demand to 1988, and presented a list of 
options without a definitive generation expansion program. The 
province noted that, of 157600 megawatts considered 
economically developable, possibly 87650 megawatts could 
not be considered practical for environmental reasons. 


Québec’s views as contained in the White Paper on Energy were 
heavily weighted towards continued hydro development. 
Capacity in 1990 was estimated to reach 41 900 megawatts, 
mostly remote from the load centres which are in the Montreal 
to Québec City area. Québec also addressed the potential for 
development, with Newfoundland and Labrador, of the St. Law- 
rence North Shore rivers. Québec continues to look upon export 
to Ontario, New Brunswick and to the United States as markets 
for its surplus energy. Its hydro resources could provide for elec- 
tricity demand to 2000. 


Although Saskatchewan's system is now predominantly (62 per- 
cent) thermal, plans were included to increase hydro generation 
to 37 percent of its electricity supply by 2000. 
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New Brunswick is investigating both small and large sites, 
including a redevelopment of the Grand Falls plant on the Saint 
John River. 


Ontario’s uncommitted program includes a further 600 mega- 
watts of hydro, subject to engineering, environmental and eco- 
nomic review. ; 


A number of submittors — British Columbia, NBEPC, Nfld. 
Light discussed the potential for development of small sites. 
Nova Scotia, in a joint program with the federal government, is 
testing a new design of turbine generator in a small (20 mega- 
watts) tidal installation at Annapolis Royal. 


Other Information 


Although Alberta did not make a submission to the Inquiry, the 
Electric Utility Planning Council has provided the Board with a 
copy of its submission to the AERCB, with a number of alterna- 
tive generation plans, among which hydro sites were considered 
to be developable in the 1990s (Dunvegan — 1 000 megawatts, 
Slave River — 1 670 megawatts). 


Views of the Board 


In all provinces except Prince Edward Island an unquantified 
amount of untapped hydro is in micro or low head sites which 
have not been economic to develop. The rate at which the 
energy will be harnessed is seen as a function of the economics 
of individual sites. Higher development costs are expected as 
less desirable sites are developed; Muskrat Falls in Labrador is 
estimated to cost $2,600 (1980 dollars) per kilowatt, and trans- 
mission to the island will add perhaps four cents per kilowatt 
hour. Newfoundland expressed its preference for hydro rather 
than nuclear generation. The long life of hydro installations, the 
low operating costs and continuing inflationary effects are seen 
as offsetting high first cost. This ’’inflation proofing’ aspect of 
hydro seems to make it generally desirable. Transmission from 
remote sites will not be an obstacle and technology is generally 
adequate for construction of the physical plant. 


The Board expects the share of electricity generated at hydro 
sites in Canada will decline from 68 percent in 1980 to about 56 
percent in 2000. 


13.4 Primary Fossil Fuel Supplies 


13.4.1 Coal 
Views of the Submittors 


The Coal Association of Canada foresaw no major break- 
through for the industry in supplying coal for thermal generating 
stations. Ontario Hydro stated that costs of western Canadian 
coal were higher than those of American coal, because of trans- 
portation differentials. 


Conversion of existing oil-fired plants to coal-firing is being stud- 
ied by NBEPC (approximately | 000 megawatts) and by Nova 
Scotia (560 megawatts). Newfoundland stated that conversion 
of its 450 megawatt Holyrood station could not be decided until 
the question of Labrador hydro was resolved. 


Nova Scotia has opted for a coal-based generation program, 
heavily dependent on parallel investment by DEVCO, and oth- 
ers, for supplying its needs. DEVCO argued that it would be able 
to meet future demand for thermal coal. New coal-fired equip- 
ment is already committed, to be followed by conversion of 
Point Tupper and Tuft’s Cove oil-fired generation to coal by 
1987. 


NBEPC estimated that domestic coal production could support 
a further 200 megawatts of plant. Conversion of the Coleson 
Cove plant would create a demand which could be satisfied only 
by imported coal. The Commission is also investigating peat 
deposits in northern New Brunswick. 


Ontario Hydro is reviewing the potential for developing another 
coal-fired plant in Northern Ontario to use the Onakawana lig- 
nite deposit. It has determined that there would be a market for 
surpluses from its existing coal-fired generation, as economy 
energy, in the neighbouring United States utilities which have oil- 
fired plants. 


SPC estimated that 62 percent of its electric energy in the year 
2000 would be generated using lignite fuel, although it had not 
committed itself to a generation plan for the full period. 


British Columbia, although continuing a basic hydro strategy, 
has under study a 2 000 megawatt coal-fired plant based on the 
Hat Creek coal deposits, and a 600 megawatt plant in the East 
Kootenay to burn waste from a metallurgical coal mining opera- 
tion. These projects were not included in a committed genera- 
tion plan. 


The burning of coal raises a number of environmental consider- 
ations including acid rain. NBEPC raised this question both in 
respect of burning high sulphur New Brunswick coal, and in 
complying with provincial regulations in respect of burning coal 
at Dalhousie. It was also stated to be a consideration if Coleson 
Cove units are converted. 


Nova Scotia discussed environmental problems but did not con- 
sider them to be serious while burning Cape Breton coal. 
Ontario Hydro raised the possibility that environmental regula- 
tions might force increased consumption of low sulphur western 
Canadian coal. SPC did not rate acid rain as a serious con- 
straint, because its coal had low sulphur content. 


Views of the Board 


Canadian coal, along with uranium and hydro, is an indigenous 
resource available for electricity generation. Its use in Nova 
Scotia and Saskatchewan is assured. In Alberta, coal will pro- 
vide 90 percent of the electric energy by 2005. Quebec and 
Manitoba, however, see little place for coal. 


The Board speculates that future generation in Prince Edward 
Island could be coal-fired, but this was not confirmed. 


While it appears that Canadian coal will be used in other prov- 
inces to some extent, the high cost of transportation is seen as 
a constraint in competition with other fuels. Environmental pollu- 
tion is a further constraint, both because of the technical prob- 
lems it raises, and because of the cost of removing pollutants 
from flue gases. . 


Most of the coal required by Ontario Hydro will continue to be 
imported from the United States and, if conversion plans go 
ahead, United States coal may play a part in New Brunswick 
and Newfoundland. 


In sum, the Board expects that in the period 1980-2000, coal’s 
share of the generation of electricity will increase to nearly one 
quarter of Canada’s demand for electricity. 


13.4.2 Oj! and Natural Gas 

Oil 

The off-oil strategy set out by the NEP, and the high cost of oil 
are expected to limit the use of oil for generation of electricity. 


Chapter 13.4.1 comments on the conversion of oil-fired plants to 
Coal. 


Views of Submittors 


The conversion of 1600 megawatts of oil-fired capacity in ser- 
vice in New Brunswick and Nova Scotia is under study. New 
Brunswick’s Coleson Cove plant was designed to burn heavy oil 
or crude, with 400 megawatt of the 1000 megawatt capacity 
being committed under a unit participation agreement to New 
England utilities. This contract, which terminates in 1986, has 
now been reduced to 133 megawatts but New Brunswick 
expected to continue to burn a varying amount of oil in this and 
other plants. 


Nova Scotia, too, stated that there will be a continuing require- 
ment for some heavy oil, possibly increasing above present lev- 
els in the near term. Ontario Hydro planned to mothball two 
units at Lennox, at least for the short term. Newfoundland 
stated that it cannot change the operating mode at Holyrood 
until the future of Labrador hydro is decided. 


Views of the Board 


The Board noted the concern of all utilities having oil-fired 
capacity with the increasing prices of oil, and the intention 
expressed to limit consumption to the extent possible. No new 
construction of oil-fired capacity is scheduled. The role of estab- 
lished plants, if not converted to coal-firing, is projected to be as 
reserve or for use at peak times. There is no reason to expect 
any substantial export potential, since the cost of exported 
energy is based on uncompensated fuel. 


In the Atlantic Provinces, which have been most dependent on 
imported oil for electricity generation, it is expected that con- 
sumption will fall from approximately 2.8 million cubic metres in 
1980, to less than 1 million in 1986 (after Nova Scotia’s coal 
conversions) and substantially lower still if a decision is reached 
to convert New Brunswick’s Coleson Cove plant to coal. 


Prince Edward Island’s policy, with nearly all oil-fired generation, 
is not known. Its primary source of energy is, however, the 
NBEPC system through an underwater cable. The Board 
expects that Prince Edward Island will purchase most of its elec- 
tricity from NBEPC supplemented by its own oil-fired genera- 
tion. 
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The Board also notes that other fuels are being substituted for 
oil in co-generation plants, where electricity is produced as well 
as process steam. 


In sum, the Board expects heavy fuel oil will be used to generate 
less than one percent of electric energy by the year 2000, 
mostly for peaking or emergency use. A limited (perhaps 0.3 
percent) consumption in diesel plants in remote locations is 
expected to continue. 


Natural Gas 


The National Energy Policy discourages natural gas fueling of 
thermal generating stations. The 1980 installed gas-fired 
capacity totalled 4 479 megawatts. 


Views of the Submittors 


With regard to the proposed construction of a gas pipeline from 
Québec City to Halifax, NBEPC stated that there was a tempo- 
rary role for gas at the Coleson Cove station. The Government 
of Nova Scotia indicated that natural gas would be an addition 
to the range of energy sources available to the region, but its 
policy would not be to use gas for electricity generation. Natural 
gas generation was not included in either province’s generation 
expansion plans. Testimony by H. Zinder & Associates 
respecting gas demand in the two provinces showed a thermal 
generation market, based on data received from the provincial 
utilities. 


Saskatchewan testified that the use of gas for thermal genera- 
tion in the province would be negligible in 2000, although it had 
not completely discounted this alternative. British Columbia 
stated that the Burrard Inlet plant (900 megawatts) would be 
used in low water years to supplement hydro resources, but saw 
no expansion of capacity. Ontario’s forecast planned less than 
0.5 percent of its electricity from gas. 


Views of the Board 


There is some uncertainty surrounding short-term use of gas in 
New Brunswick and Nova Scotia. However, the Board notes 
that utilities are not planning to develop any new base load gas- 
fired capacity in the future, and that existing plants will be used 
for peaking or emergency operations; the Board expects, there- 
fore, that the use of gas for electricity generation will decline to 
less than two percent of the national electricity demand, includ- 
ing any new gas turbine installations for peaking purposes. 


13.5 Nuclear Fuels 
Views of the Submittors 


The Province of Ontario and Ontario Hydro concluded that 
Ontario’s electric energy would be supplied increasingly from 
nuclear sources, increasing from 30 percent in 1979 to 56 per- 
cent in 2000. Ontario Hydro’s economic analysis confirmed that 
postponement of construction of nuclear reactors by utilization 
of coal- and oil-fired generation already available would result in 
higher electricity costs to its customers. 


New Brunswick's single 630 megawatt nuclear reactor at Point 
Lepreau is expected to begin commercial operation in 1982. 
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The site was projected to accommodate a maximum of four 
reactors. Consideration (with no firm plans) was being given to 
operation of a second reactor in the early 1990s, contingent 
upon finding markets for its output. New Brunswick planned to 
export a significant proportion of its nuclear generation. 


Québec’s Gentilly Il reactor is expected to come into service in 
1983, but there are no firm plans for additional nuclear plant 
construction. 


Views of the Board 


In spite of the reaffirmation in the NEP of the federal subsidy of 
part of the cost of construction of the first reactor in any prov- 
ince, no province other than Ontario and New Brunswick 
indicated that nuclear generation would enter into generation 
expansion plans. Nonetheless, the share of nuclear generation 
of electricity is expected to increase from 10 percent to about 
17 percent. 


There are continuing concerns as to the environmental effects of 
the operation of nuclear reactors, the potential for nuclear 
catastrophe, the disposal of spent fuel, and the decommission- 
ing of nuclear sites. The lead time to commercial operation, now 
estimated at 10 to 14 years in Canada, is in part a result of the 
necessity to satisfy regulatory, environmental and safety 
requirements, and to ensure the involvement of the public in the 
projects. This does not, however, preclude an increasing contri- 
bution to Canadian energy requirements before 2000, if utilities 
should choose this energy source, or even the export of energy 
generated by CANDU reactors located in Canada. 


The Board notes that no submissions were received from the 
mining industry, from the fuel processors, from the design con- 
sultants or from the construction industry. 


13.6 Hog Fuels, etc. 
Views of the Submittors 


British Columbia is studying a proposal to construct a 60 mega- 
watt plant at Quesnel, B.C., to burn wood waste generated in 
local forest industries. 


Ontario has studied hog fuel as a potential generating source, 
but has concluded that its use is uneconomic at this time. 


New Brunswick, Nova Scotia, British Columbia and Ontario rec- 
ognized the potential in the forest industry to use hog fuel in co- 
generation projects, where generation of electricity is coor- 
dinated with the production of process steam. 


Views of the Board 


It is the view of the Board that the contribution of hog fuel as an 
energy source will be significant mainly in co-generation 
projects, reducing the electricity demand of large industrial 
plants, rather than through a major input to the utility supply 
system. Its total electricity generation is not expected to exceed 
0.5 percent of electricity demand. 


The Board notes also that there have been proposals to com- 
bine the generation of electricity and the provision of process 


steam for large industrial parks or for residential heating in large 
towns. However, the difficulty of matching the 10 to 12 year 
utility planning period with the much shorter planning periods for 
industrial plants or for residential construction makes the wide- 
spread application of this concept difficult. 


13.7 Other Supplies 
inte 


Views of Submittors 


Wind Energy 


Several provinces stated that experimental projects were under 
way, usually in collaboration with the National Research Council 
(NRC), in the design, construction and operation of modern 
wind-driven generators. Submittors generally agreed that this 
type of equipment might supplement other forms of generation, 
particularly in remote areas in which diesel generating units are 
usually installed. 


Views of the Board 


The Board agrees that wind-power may be valuable in some 
locations, but total energy generated will not be of a significant 
level in the national supply picture over the forecast period. 
None has been included in the Board’s estimates. 


13.7.2 Tidal Energy 
Views of Submittors 


The submission of the Government of Nova Scotia expressed 
the view that tidal power in the long run would provide useful 
energy for the province and for export. Evidence revealed uncer- 
tainty both as to cost and to markets, and the project was not 
included in the province’s generation expansion plan. Tidal 
power was also mentioned in the submissions of New Brunswick 
and British Columbia but was not scheduled in either province’s 
program. Nova Scotia reported that a 20 megawatt tidal instal- 
lation is being built near Annapolis Royal to test the operation of 
a new type of low-head turbine. 


Views of the Board 


The Board is aware of the long history of studies of tidal power 
in the Bay of Fundy. Its development is contingent upon resolu- 
tion of technical problems and the economics of development 
and utilization of this cyclical energy source. Testimony in the 
hearing did not establish a case for the early development of 
this resource, and none has been included in the Board’s esti- 
mates. 


13.7.3 Solar Energy 
Views of Submittors 


CSIA mentioned electric energy generation through photovol- 
taic, photochemical, solar thermal electric and solar satellite 
power systems, affirming at the same time the Association’s 
view that the significant contribution would be made in low tem- 
perature active solar (residential) heating. 


The largest installation (2.4 kilowatts) of photovoltaic cells in 
Canada is now being made by Ontario Hydro in collaboration 
with the NRC. 


Views of the Board 


The size and cost of existing and planned installations suggest 
that the contribution of direct solar generation of electric energy 
will not be significant in the electric supply industry prior to the 
year 2000, and no provision has been made in the Board's esti- 
mates. (The solar energy use for heating purposes is included in 
Chapter 14). 


13.7.4 Other Sources of Energy 
Views of Submittors 


Among the forms of energy mentioned but not in present use 
were geothermal, biomass, wave action and municipal garbage. 
No Submittor included generation from these sources in its sup- 
ply program. Ontario Hydro referred to ‘‘load management”’ as 
a resource, with a potential for peak load reduction of 2 000 
megawatts by 2000. Its forecasts, however, did not take this 
potential reduction into account. 


Views of the Board 


These other sources are unlikely to provide a significant amount 
of energy to Canadian supply systems by 2000, and no provi- 
sion has been made in the Board’s estimates. 


13.8 Summary of Supply of Electrical Energy 
Views of the Board 


Figures 13-1, 13-2 and Tables 13-3, 13-4 provide the Board’s 
forecast of generation of electricity over the period from 1980 to 
2000, of installed capacity, and of the primary energy sources. 
It is expected that energy demand will increase by 81 percent 
and peak demand by 87 percent. An increasing emphasis on 
coal, hydro and uranium in plans for future generation is evident. 
Given the relative abundance of these resources in Canada, 
there is no apparent constraint to meeting future demand. 


The industry presently has excess generating capacity. There- 
fore increased demand, whether from a higher load growth rate, 
or from an increase in off-peak consumption resulting from 
changes in social patterns, rate structures or load management 
initiatives by electric utilities, could be satisfied. A peak, possibly 
15 percent higher, and energy demand of 30 percent above 
present levels, could be met in the near term, without capital 
investment and while still providing the generally accepted mar- 
gins of system reserve. Figures 13-3 to 13-7 show the surplus 
graphically, from data derived from the Board’s generation 
expansion model (see Tables 13-3 and 13-4). 


Since this is a national aggregation, the position in each prov- 
ince may differ substantially from the national picture. Surplus 
has risen because construction programs were based on fore- 
casts of higher rates of growth than have actually occurred. The 
cost of incremental energy would be somewhat higher than 
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present average levels because most of it would be thermally 
generated from coal-, oil- and gas-fired plants. 


Increased demand in the future could equally be satisfied within 
construction constraints of 6-9 years for thermal or hydro 
capacity and 12-14 years for nuclear reactors, part of this 
period being due to regulatory procedures. No technological, 
financial, or energy source constraints are seen as preventing 
the supply of any reasonable level of energy or peak demand to 
2000. 


Export, whether interprovincially or internationally, is looked 
upon as a safeguard against the financial penalties of falling 
demand growth rates, and perhaps to assist in advancing con- 
struction, or building larger projects than would otherwise be 
possible. Provincial government policies generally support 
exports when advantageous to provincial customers. The Board 
will continue to review applications for export in accordance 
with its mandate under the National Energy Board Act. The 
Board noted, however, that strong interconnections, both north- 
south and east-west, afford protection against the costs of over- 
and under-building of generating capacity. 


Existing technologies in both electricity generation and trans- 
mission are adequate to meet supply requirements over the 
period under study. The alternate energy forms — solar, wind, 
biomass, geothermal, tidal — are not likely to make a major con- 
tribution to electricity supply. The more technologically 
advanced developments — breeder reactors, magnetohydrody- 
namics, fusion — did not enter into the Submittors’ testimony, 
and it is concluded that more research and development is 
necessary before these become commercially feasible. There 
appears, however, to be a significant potential for small hydro 
plants, a resource which has been neglected in the recent past. 
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CHAPTER 14 
SUPPLY OF ENERGY FROM COAL 


14.1 


Coal dominated Canada’s energy supply for more than half a 
century until it was displaced by oil and gas in the 1950s and 
1960s. Despite its diminishing importance in the preceding 
decades, coal represents a significant energy form in the 
Canadian energy balance. The role of coal in Canada is a com- 
plex one due to its distribution in relation to the established coal 
markets and due to the availability of other energy resources 
with which coal must compete in Western Canada. 


Introduction 


Few Submittors addressed the subject of coal supply. Those 
who did generally confirmed that Canada’s coal resources are 
very large and were expected to provide the future expansion of 
coal production which is currently demand-constrained. 


14.2 Coal Resources and Reserves 
Views of Submittors 


The Coal Association of Canada submitted an estimate of 
Canadian coal resources based on a Department of Energy, 
Mines and Resources study. This estimate is summarized in 
Table 14-1. 


Shell stated that one of its subsidiaries was a member of Coal 
Assn. and supported its submission to this inquiry. Shell also 
stated that EMR’s 1979 coal resource estimate of some 474 
gigatonnes was reasonable. Shell forecast that Canadian coal 
resources would meet domestic demand for indigenous coal 
and leave a sizeable surplus for exports. 


Nova Scotia submitted that the province has more than 3.1 
gigatonnes of coal present in the various coal basins of the 
province with the bulk of this resource located in the Sydney 
coalfield. Of this, Nova Scotia felt that no more than one-third 
would eventually be extracted. 


British Columbia estimates its reserves of thermal and metallur- 
gical coal to be 1285 megatonnes and 1520 megatonnes 
respectively, while resources were estimated to be 38.2 giga- 
tonnes. 


Views of the Board 


The Board has considered the evidence presented on coal 
resources and reserves and has evaluated the relevant public 
documents. The Board adopts for the purpose of this report the 
coal resources estimates of EMR as published in Coal 
Resources and Reserves of Canada — Report ER 79-9. These 
estimates are summarized in Table 14-1. EMR believes these 
estimates to be conservative as they are based on limited data, 
and do not include any estimates for Newfoundland, Manitoba 
and all of Canada north of 60 degrees North latitude. Indications 
are that the resources of Northern Canada will be shown to be 
very large when reliable information becomes available. 


The Board believes that current reserves plus potential reserves 
additions from the resource base will be sufficient to meet 
Canadian requirements for indigenous coal plus provide coal to 
the export market during the forecast period. 


Table 14-1 
ESTIMATE OF COAL RESOURCES AND RESERVES OF CANADA 
(Megatonnes) 
Resources of Immediate Interest Resources of Future Interest Reserves 
Provinces Rank Measured’) Indicated’) —_ Inferred(?) Measured Indicated Inferred Mineable’’) Recoverable() 
Nova Scotia Bituminous 228 543 Theil 3 50 128 370 89 
New Brunswick — Bituminous 32 16 1 —- —— — 46 So 
Ontario Lignitic 218 = = = = — 218 
Saskatchewan Lignitic 1 499 2 681 3 436 161 3913 2 3512 2 150 1720 
Alberta Bituminous 9 300 — 26 700 — — — 2457 530 
—198 

Sub-bituminous 30 000 — 102 000 —— 000 7 328 2 182 
British Columbia Bituminous 7 282 9 898 44 036 oe — — 2 683 955 

Lignitic 1 845 91 7 439 — — — 839 397 
Total Canada Lignitic 3 562 2 tile 10 875 161 3913 28152 3 207 Calin 

Sub-bituminous 30 000 —— 102 000 — — 198 000 7 328 2 182 

Bituminous 16 837 10 457 71493 $3} 50 128 5 556 1 607 


() Data in this table is adapted from Energy Mines and Resources Canada Publication Coa/ Resources and Reserves of Canada - Report ER 79-9 
(2) The terms measured, indicated and inferred denote the precision with which given quantities of resources have been determined or estimated. 
(3) Mineable reserves include that portion of measured and indicated resources of immediate interest that can be considered for mining using current technology, and 


applying broad economic judgment as to the mining method. 


(4) Recoverable reserves is that portion of mineable reserves that could be recovered as run-of-mine coal with current technology and prices. The coal deposit must be 
legally open to mining, and the necessary infrastructure must be in place or could be amortized through coal sales. 
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14.3. Production 
Views of Submittors 


Coal Assn. submitted information on the production of coal in 
the various regions of Canada. 


It stated that, in the Cordilleran region, mining operations varied 
according to the local geological conditions and several pits 
might be in operation on any one property at a given time. Coal 
Assn. submitted that the expansion of current mining operations 
and development of new mines was currently limited by 
demand. It stated that any continuing expansion of supply from 
this region would require a steady improvement in mining tech- 
nology to permit the economic recovery of the larger part of the 
resource that must be mined underground. 


In the Foothills region of Alberta, mining conditions were stated 
to be generally less severe than in the Cordilleran region. Coal 
Assn. submitted that eventually most of the resources in the 
Foothills region would have to be extracted by underground 
mining methods. 


Coal Assn. referred to the fact that in the Plains region of 
Alberta and Saskatchewan the problems encountered were 
essentially those of planning and operating large scale enter- 
prises and addressing environmental impact problems of air and 
water quality and land reclamation. Draglines were a key piece 
of equipment in this region and their delivery time would affect 
the rate at which new projects could be brought into production. 


Coal Assn. stated that in the Atlantic region higher production 
rates have been achieved recently and plans for modernization 
of mining methods might result in further production increases. 


Gulf submitted that the supply of coal would be dependent on 
development of coal reserves induced and/or constrained by 
domestic and export demand, by price of coal and competitive 
fuels, by cost of production, by the infrastructure and perhaps 
by the labour force availability. 


Nova Scotia stated that current producing capacity was approx- 
imately 2.8 million tonnes annually. Projected coal mining 
capacity in the year 1991 would be 7.7 million tonnes per year. 


British Columbia forecast a substantial increase in metallurgical 
coal production, with production levels reaching 18.5 to PAS) 
million tonnes by 1996. Thermal coal production in 1996 was 
forecast to be 7.9 million tonnes. Even at these suggested pro- 
duction levels, British Columbia expected only a small fraction 
of the reserves would be used and therefore availability would 
not be a problem. 


Views of the Board 


It is the Board’s view that production of coal is now principally 
constrained by available markets for coal. Other factors includ- 
ing technology, equipment and labour availability, environmental 
constraints, government regulations and fiscal policies, and 
transportation system availability could set a limit to the rate of 
development of coal production. However, the Board foresees 
no problems in meeting Canadian requirements for Canadian 
coal which are given in Table 14-2. 
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Table 14-2 


CANADIAN DEMAND FOR THERMAL COAL 


Total” Domestic 
Year Demand Imports’) Demand Volume® 
(PJ) (PJ) (PJ) (Megatonnes) 
1981 823 396 427 19.4 
1982 878 419 459 20.9 
1983 852 402 450 20:5 
1984 820 300 520 23.6 
1985 888 319 569 25.9 
1990 1 069 Sor Ti2 32.4 
1995 1 447 459 988 44.9 
2000 Leia 493 1 280 58.2 


(1) Coal used in electric power generation was assumed to represent approximately 
94 percent of total demand for thermal coal. 

(2) Nearly all the demand for thermal coal in Ontario is assumed to be supplied by 
the United States. 

(3) Demand for coal was converted from heat units to volume using an average 
conversion factor of 22 GJ/tonne. 
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CHAPTER 15 
LONG TERM EXPORT AUTHORIZATIONS 


i, | 
Currently Authorized Exports 


Natural Gas Exports 


To determine the surplus of natural gas, the Board had to estab- 
lish the annual quantities which might be exported under long- 
term existing licences which go up to 1995. Remaining quanti- 
ties of natural gas under each licence for export as of 31 
December, 1980 are given in Table 15-1. 


TABLE 15-1 


REMAINING QUANTITIES IN EXISTING NATURAL 
GAS LICENCES 
As of December 31, 1980 


(10m3) (PJ) 
A&S GL-3 PU Oz 1 036.7 
GL-16 17 844.7 684.9 
GL-24 27 581.4 1 058.6 
GL-35 Pl 222s 430.7 
CMPL GL-5 1 909.3 UBS 
GL-17 1 822.2 70.0 
GL-25 1 382.4 Sh 1 
GL-36 698.6 26.8 
GL-52 1) @ey2.1 60.7 
GL-53 86.2 8.8) 
GO-3 105.0 3.9 
WTCL GL-4 10 837.1 415.9 
PAG GL-58 Bi SLA 1 450.8 
GL-59 13 685.7 532.0 
GL-62 7 914.8 307.6 
GL-63” 4632.8 180. 1 
GL-63 1 588.0 ili 
WTCL GL-41 84 186.7 3 354.0 
CGDC GL-54 2 394.0 95.4 
ICG GL-28 WAC I 5) 
GL-29 3 490.1 130.9 
NGL GL-6 928.6 34.8 
GL-55 HANGS 26.9 
WAL GL-1 148.6 5.6 
GL-18 16 118.9 604.8 
GL-19 1 706.1 64.0 
.GL-20 10 944.2 410.6 
GL-37 2OIZ5SS 4: 759.9 
GL-38 6) DEs),Z 197.5 
GL-39 TAS Ne) 28.2 
GL-43 8 295.7 Shales: 
GL-56 17 050.0 639.7 
GL-57 1 600.3 60.0 
GL-60 10 096.4 378.8 
GL-61 11 269.8 422.8 
Total Canada 362 660.6 13 980.8 


() Firm 
(2) Conditional 


The Board made the following fundamental assumptions in 
regard to allowances for the amounts and the duration of possi- 
ble annual exports of gas under existing licences: 


(1) For licences containing provisions permitting annual averag- 
ing, the Board used the maximum daily licensed quantity 
(adjusted for heat content), times the number of days in the 
year, to calculate each annual quantity; 


(2) For licences not containing provisions for annual averaging, 
the Board used the maximum annual licensed quantity 
(adjusted for heat content); and 


(3) For the duration of the allowance specified in (I) and (2), the 
Board used the lesser of the following periods: 
a) until the expiry of the term of the licence; or 
b) until such time when the remaining term volumes would 
have been exhausted if gas were exported at the level of 
the annual quantity stated in the licence. 


The Board believes that this procedure is a realistic approach to 
providing a level of exports which should be protected under the 
Deliverability Tests. The allowance given for natural gas export 
licences is contained in Appendix T. 


In the early years, the allowance made for exports exceeds the 
level of exports that the Board expects will prevail. The allow- 
ances made by the Board do not impinge on the rights of exist- 
ing licensees to operate within the conditions of their licences. It 
should be recognized, however, that annual averaging clauses 
do restrict the amount of gas which can be authorized under the 
Deliverability Tests. 


15.2 Natural Gas Liquids Exports 


The approved natural gas liquids export licences as of February, 
1981 are given in Appendix U. In addition, the Board authorizes 
under quarterly and monthly orders, the export of propane and 
butanes which it deems to be surplus after allowance is made 
for Canadian requirements and previously licenced exports. 


15.3 Electricity Exports 


A summary of committed exports of electricity is presented in 
Table 15-2. The table shows net authorized exports under firm 
licences. Analysis shows that actual exports under these 
licences are normally about 75 percent of the authorized quanti- 
ties. 


The table does not show exports of short-term firm power which 
require Board approval on a contract-by-contract basis, nor 
does it show diversity exchanges which result in no net export. 
Licence EL-96 issued to Hydro-Québec authorized exports of 
up to 3000 gigawatt hours per year until 1981. Thereafter, net 
export quantities are to be set by Hydro-Québec and are sub- 
ject to the Board’s approval each year until the licence expires 
in 1991. 


Most electricity exports from Canada are made at the discretion 
of the exporters, under interruptible licences. Total exports are 
discussed in Section 16.4, which deals with balance of elec- 
tricity supply and demand. 
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TABLE S-2 


COMMITTED EXPORTS OF ELECTRICITY 
SUMMARY OF LICENSED FIRM EXPORTS 


Authorized Quantity (GW.h) 


Exporter 


Maine & New Brunswick 

Electrical Power Company, Limited 
Fraser, Inc. 

NBEPC 

Hydro-Québec 


Ontario Hydro 

Canadian Niagara Power Company Limited 
Boise Cascade Canada, Ltd. 

Manitoba Hydro 

SPC 

British Columbia Hydro and Power Authority 
Miscellaneous Orders 

TOTALS (GW.h) 

TOTALS (PJ) 
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Licence 


EL-22 


EL-122 
AO-1-EL-64 
EL-96 
EL-106 
EL-132 
EL-32 
EL-124 
EL-62 
EL-98 
EL-117 
EL-126 


1980 
250 


1985 —«:1990 
250 ° = 
400 _ 

3504 as 
189 

15 4 
876 876 
438 le 

5 672 880 

20 3 


1995 


2000 


CHAPTER 16 
ENERGY BALANCES 


16.1 


Introduction 


Petroleum Balances 


Although Canada is now a net exporter of energy, it is not self- 
sufficient in oil. Canada has an inadequate supply of light crude 
oil and a surplus of heavy crude oil. This surplus is currently 
being exported. Long lead times are necessary to develop facili- 
ties to utilize this heavy crude oil in Canada and to develop new 
crude oil sources particularly in the frontier areas and from the 
large deposits of oil sands. 


The pattern of oil flow in Canada is complicated not only by the 
different grades and sources of crude oil but also by exchanges 
between Canada and the United States and by the allocation of 
domestic light crude oil among Ontario and Québec refiners. 


The demand for crude oil has now stabilized and declines are 
expected to continue during the 1980s as conservation and the 
effects of the government off-oil policy continue. During the 
1990s oil demand is expected to grow again because foreseen 
technology in the transportation sector is expected to limit the 
substitution of other energy forms for oil and because by 1990 
conversions from heating fuel oil products to other energy 
sources is expected to be essentially complete. 


Views of Submittors 


All Submittors who provided a supply/demand balance for oil, 
forecast a shortfall during the mid 1980s. With an aggressive 
exploration and development program, most agreed that 
Canada could be self-sufficient in oil in the 1990s. However, 
with the introduction of the NEP, most Submittors forecast that 
imports would continue to rise over the forecast period to levels 
between 100 and 150 thousand cubic metres per day by 2000. 
A few Submittors pointed out that there would be imbalances 
between supply and demand for heavy crude oil as well as for 
heavy fuel oil. The role of the Sarnia-Montreal pipeline was high- 
lighted by a few Submittors, showing it lacks capacity to supply 
Montreal, or suggesting it be reversed in order to supply Sarnia 
with imported oil, depending on the economic scenario used. 


Texaco stated that Canada’s oil supply would be insufficient to 
meet demand during the next two decades. Net imports of 
between 25 and 70 thousand cubic metres per day would be 
required throughout this period. Texaco also assumed that if 
domestic crude oil prices were equated to Chicago prices by 
1985, net imports could be reduced to about 15 thousand cubic 
metres per day for the remainder of the forecast period. 


Petro-Canada forecast that Canada would have severe oil short- 
age problems over the next five years. After 1986, Petro- 
Canada stated that the domestic supply picture should improve 
and Canada was expected to move to self-sufficiency over the 
decade of the 1990s. 


Starting in the late 1980s, Gulf, using a high case example, iden- 
tified the Sarnia-Montreal pipeline as a constraint on potential 
displacement of imported oil by Western Canadian production 
and frontier supplies since it would not have sufficient capacity. 
However, Gulf stated that the Sarnia-Montreal pipeline would 
operate below its capacity by about four thousand cubic metres 
per day in the period 1984-86 but this period could be extended 
if oil sands development were delayed. Gulf forecast that heavy 
crude oil could remain in surplus quantities, even with some 
upgrading facilities. Imports of crude oil would continue over the 
forecast period to be in the 30 to 85 thousand cubic metres per 
day range. The maximum level of imports would occur in 1985. 
Even with an optimistic increase in oil sands, heavy crude oil 
and frontier development, Gulf stated that Canada would be 
unlikely to become self-reliant during the next 20 years. 


Shell forecast imports of oil to increase from their present level 
of 52 thousand cubic metres per day to 120 thousand cubic 
metres per day by 1985 and 135 thousand cubic metres per 
day by 2000 if there were no new production from oil sands and 
the NEP stayed in place. 


Imperial expected that total Canadian imports would exceed 
100 thousand cubic metres per day in 1985. If the Cold Lake 
and Alsands projects were completed in the 1986-89 period, as 
well as additional oil sands projects and frontier prospects, 
Imperial stated that Canada could reach self-sufficiency by the 
mid 1990s. If these projects were not completed, Imperial fore- 
cast that after 1985 oil imports would remain slightly higher than 
100 thousand cubic metres per day over the forecast period. 


Imports in 1985 could be as high as 120 thousand cubic metres 
per day if oil sands production were replaced by medium gravity 
imports and a heavy fuel oil upgrader were not available. 


With an aggressive development of oil sands and frontier oil, 
CPA stated that Canada could approach self-sufficiency during 
the early 1990s. CPA expected that with continuation of oil 
sands development, plus tertiary recovery projects, oil imports 
could be eliminated by the early 1990s. 


However, CPA expected the NEP to reduce oil production from 
established reserves, slow down new discoveries and tertiary 
development as well as oil sands and frontier development, so 
that by 1990 imports would grow to approximately 150 thou- 
sand cubic metres per day. 


Norcen forecast imports to rise from present levels to a max- 
imum of about 90 thousand cubic metres per day in 1985 and 
then to decline to about 25 thousand cubic metres per day by 
the end of the forecast period. Norcen forecast that Canada 
could be self-sufficient in oil by 2000 with additional production 
from the frontier areas or with an accelerated effort in the oil 
sands and heavy oil. 
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Although Dome believed it was premature to forecast which 
supply areas would be developed first, using a base case sce- 
nario, imports were eliminated by 1988 and a surplus of some 
200 thousand cubic metres per day was developed by 2000. 
Under a low case scenario, Dome forecast that imports would 
remain around 100 thousand cubic metres per day over the 
forecast period with maximum imports occurring around 1985. 


NOVA forecast oil imports to reach 100 thousand cubic metres 
per day by 1986 in its base case. NOVA believed that self-suf- 
ficiency in liquid hydrocarbon production could be achieved by 
the early 1990s provided a pricing system were established to 
encourage the immediate development of the newer and more 
unconventional sources of oil. 


16.1.1 Supply Demand Balance Total Crude Oil and 


Equivalent 


Views of the Board 


Base and Modified Base Case Supply and Middle Case 
Demand 


The base and modified base cases for crude oil and equivalent 
supply are shown in Figure 16-1 along with feedstock require- 
ments generated from the middle case demand for petroleum 
products. On the basis of these forecasts, Canada would not 
become self-sufficient in total crude oil supply before the year 
2000. 
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A comparison of the base case supply and the middle case 
demand shows that Canada’s net imports of crude oil will Con- 
tinually increase over the forecast period. Net imports would 
increase to 95 thousand cubic metres per day by 1985, remain 
fairly constant through 1990 and then increase steadily to 123 
thousand cubic metres per day by 1995 and 183 thousand 
cubic metres per day by 2000. Figure 16-2 shows the regional 
impact associated with this supply/demand balance case. The 
figure indicates that by the year 2000 all of Ontario and even 
part of the Prairies and British Columbia requirements for oil 
would have to be met by imports. To accommodate these mar- 
kets it would appear necessary that the Sarnia-Montreal pipeline 
would need to be reversed and expanded to allow for large 
westward movements of crude oil, that new or expanded import 
facilities would need to be built to provide for placing additional 
offshore volumes into Montreal and that Ontario refineries would 
need to be modified to accommodate foreign crudes. Alterna- 
tively, large volume imports might be accommodated on the 
West Coast. 


A comparison of the modified base case supply and the middle 
case demand shows that Canada’s net imports of crude oil after 
increasing to 87 thousand cubic metres per day in 1985 are 
expected to diminish during the rest of the forecast period to 42 
thousand cubic metres per day in 1990, 30 thousand cubic 
metres per day in 1995 and 24 thousand cubic metres per day 
in 2000. As illustrated in Figure 16-3, it would be possible that 
eastward shipment of domestic crude oil in the Sarnia-Montreal 


1995 


Figure 16-1 Supply & Demand - Crude Oil & Equivalent 
Base and Modified Base Supply with Middle Demand 
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Figure 16-2. Supply & Demand - Crude Oil & Equivalent 
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Figure 16-3. Supply & Demand - Crude Oil & Equivalent 
Modified Base Supply With Middle Demand 
(Regional Components) 
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pipeline would continue throughout the forecast period; in this 
case no new import facilities would be required. Refineries in 
Ontario and West would continue to be supplied from domestic 
crude oil and imports would occur only in Québec and East. 


Supply-Demand Variability 


In previous chapters, the Board has developed additional cases 
in order to indicate the uncertainty of forecasting both supply 
and demand for crude oil. Figure 16-4 shows the three demand 
cases as well as the four supply cases for crude oil and equiva- 
lent. As can be seen from this graph, the variation in Canada’s 
total demand for crude oil is foreseen to lie between relatively 
narrow limits over the forecast period. Although there is a slow 
decline in both the low and middle demand cases in the first 
decade, requirements are forecast to grow steadily in the 
second decade to original 1981 levels. 


Only in the unlikely case of high supply can Canada become 
self-sufficient in oil for all of the demand cases. If the low or 
base case supply should occur, Canada’s dependence on 
imported oil would increase over the forecast period. Even in the 
modified base case for supply, oil imports would be required 
unless demand conforms to the low demand case. 


Figures 16-5, 16-6, 16-7 and 16-8 illustrate the components of 
the four supply cases and the three demand cases. These fig- 
ures show the importance of new supply areas as production 
from established reserves declines over the forecast period. 
Although the rates of production forecast in the high case from 
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oil sands, frontier areas, and enhanced oil recovery are con- 
sidered unlikely to occur together, moderate increases in pro- 
duction in these three supply categories over those postulated 
in the modified base case could make Canada self-sufficient in 
oil by 1990. 


Figure 16-9 shows the levels of imports and/or exports which 
could occur when comparing the middle case demand with both 
the base and modified base case supply. The two extremes of 
supply and demand are also shown. The comparison of the low 
supply and high demand shows how dramatically imports could 
grow over the forecast period reaching nearly 300 thousand 
cubic metres per day by 2000. Conversely, the comparison of 
high supply and low demand shows an optimistic balance in 
which Canada would have a surplus of crude oil by 1990. 


16.1.2 Heavy Crude Oil Exports 
Views of the Board 


Figure 16-10 shows the forecast of supply of heavy crude oil for 
the base case and the refinery requirements based on the 
Board’s middle case demand. The figure also shows the reduc- 
tion in heavy crude oil supply if upgrading facilities were installed 
in 1988. These forecasts show that Canada will have an excess 
of heavy crude oil until upgrading facilities are constructed. A 
similar comparison in Figure 16-11 shows the forecast of supply 
of heavy crude oil for the modified base case and the refinery 
requirements based on the Board’s middle case demand. The 
figure also shows the reduction in heavy crude oil supply if 
upgrading facilities were installed in 1986. 
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Figure 16-4 Supply & Demand - Crude Oil & Equivalent 
Low, Base, Modified Base and High Supply 


with Low, Middle and High Demand 
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Heavy crude oil exports have been relatively large and in 1980 
were some 15 thousand cubic metres per day. It has been the 
Board’s practice since the inception of separate licensing of 
heavy crude oil in January, 1977 to authorize the export of the 
full volumes of heavy crude oil available in excess of current 
domestic requirements. Consequently, production of heavy 
crude oil has generally been maintained at levels unrestricted by 
requirements, thus enabling producers to maximize revenue 
from these sources. Canadian refiners have had access on a 
monthly basis to all heavy crude oil volumes required while 
United States customers have had to adjust to changes in 
volumes available for export. 


The Board is aware of the potential for production of domestic 
heavy crude oil to provide an increasing proportion of domestic 
supply. The Board is also aware of the need for producers to 
have access to stable markets for heavy crude oil production in 
order to sustain its development. In the near term, it will be 
necessary to continue to export surplus heavy crude oil to 
United States markets; in the longer term, however, the upgrad- 
ing of heavy crude oil would permit more heavy crude oil to be 
used domestically. Nevertheless, even with heavy crude oil 
upgrading facilities in place, it may be desirable to export heavy 
crude to accommodate Canadian seasonal demand patterns for 
heavy crude oil and to permit phase-in of producing and 
upgrading facilities. The Board will continue to monitor the 
procedures for the licensing of heavy crude oil so that heavy 
crude oil development will not be inhibited. 


Background data for Figures 16-10 and 16-11 can be found in 
Table 9-3. The table and graph are based on yearly average 
volumes but since requirements vary considerably by season, 
the full need to balance supply and requirements through export 
is not apparent from these illustrations. 


16.1.3 Other Related Matters 
Views of the Board 


Light Crude Oil Exports 

Light crude oil exports were essentially terminated in November 
1979 when domestic requirements for these grades began to 
exceed available supply. At present only very small quantities 
are being exported from isolated wells on the Alberta-Montana 
border. 


Crude Oil Exchanges 


Export of Canadian light crude oil to Northern United States 
refiners in return for similar quality imports into Ontario and 
Québec has in the past few years formed an integral part of oil 
supply arrangements for the two countries. Although exchange 
volumes have now fallen to some 13 thousand cubic metres per 
day from a peak in 1979 of 21 thousand cubic metres per day, 
largely as a result of lower United States oil demand, these 
arrangements may continue to be beneficial to both countries. 
Exchanges have been entered into mainly to overcome trans- 
portation constraints but also to help fit specific crude oil quali- 
ties to refineries that could make the best use of them. 


The level of exchanges is affected by United States market con- 
ditions including demand for refined petroleum products. Higher 


United States prices and elimination of government programs 
have diminished United States requirements for Canadian oil 
exported under exchange arrangements. Changes in Canada 
such as the use of greater volumes of condensate in Alberta and 
possible changed use of pipelines may also affect Canadian 
companies’ ability to deliver export volumes under exchange. 


Domestic Crude Oil Allocation 


Since November 1979, Canadian demand for domestic light 
crude oil and equivalent has been such that formal allocation is 
required to prevent price distortions and to provide equitable 
distribution of the available supply. The Board after making 
allowance for requirements in the Western provinces and for the 
export of heavy crude oil, allocates the remaining domestic 
crude oil and equivalent to Ontario and Québec refineries. Allo- 
cation is controlled by the issuance of licences to export domes- 
tic oil at Gretna, Manitoba, for return at Sarnia via the Lakehead 
and IPL pipelines. Allocation is based on historical runs of crude 
oil in the refineries affected, with allowance made for processing 
arrangements by some Canadian wholesalers. To control more 
effectively the distribution of domestic crude to Montreal refiner- 
ies, the Board, from 1 January 1980, has assumed responsibility 
for allocation of space on the Sarnia/Montreal section of the 
IPL pipeline, a function which up to that date had been carried 
out by the Petroleum Compensation Board. 


As part of these allocation procedures, the Board introduced 
procedures designed to recognize the special needs of the small 
independent petroleum marketers in Eastern Canada. The 
approach, which the Board believes must remain flexible in 
order to meet changing circumstances, involves the issuance of 
allocations of domestic crude oil to new shippers. In order to 
obtain special allocation, the shipper must satisfy the Board that 
the company has a need for the oil. 


The allocation of domestic crude oil puts limitations on crude oil 
users in their access to and purchase of domestic light crude oil 
and hence petroleum products markets. Companies wishing to 
obtain incremental supplies have to rely on importation of crude 
oil or finished product, wholesale purchase of finished products, 
or where yield patterns permit, incremental processing of 
domestic heavy crude oil. 


Crude Oil Purchase Arrangements 


It is important to recognize when discussing supply/demand 
balances that small fractional changes to total supply or 
demand can result in wide variations to the balance. Importers’ 
efforts and ability to efficiently secure oil supplies to balance 
their base domestic supply and total requirements require con- 
tinuous attention and coping with uncertainty. About a half- 
dozen major importers are involved in this balance process. 


In the recent past, planning of crude oil purchases has been 
complicated by the Board’s allocation of domestic crude oil, 
government sponsored imports (from Mexico) and cutbacks of 
domestic crude oil production. In the future, it can be expected 
that the off-oil program will further restrict refiners’ ability to bal- 
ance supply and requirements for individual petroleum products. 
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Figure 16-5 Supply & Demand - Crude Oil and Equivalent 
Low Supply with Low, Middle and High Demand 
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Figure 16-6 Supply & Demand - Crude Oil & Equivalent 
Base Supply with Low, Middle and High Demand 
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Figure 16-8 Supply & Demand - Crude Oil & Equivalent 
High Supply with Low, Middle and High Demand 
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Figure 16-9 Net Imports/Exports - 
Crude Oil & Equivalent 


50 


40 


30 


20 


REFINERY REQUIREMENTS INCLUDE THOSE AT MONTREAL WHICH UNDER BASE CASE 
SUPPLY SCENARIO MAY NOT BE ACCESSIBLE BY PIPELINE THROUGHOUT THE 
FORECAST PERIOD 


0 
1980 1985 1990 


Figure 16-10 Supply & Demand - Heavy Crude Oil 
Base Supply with Middle Demand 
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Figure 16-11 Supply & Demand - Heavy Crude Oil 
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Modified Base Supply with Middle Demand 


Constraints of this kind may make some aspects of oil supply 
planning more certain, however, variations that inevitably occur 
tend to be more and more concentrated on the remaining 
volume of oil that is purchased in foreign markets and imported 
into Canada. In such circumstances, it can become difficult for 
refiners to commit to fixed term purchases of offshore supply so 
that greater reliance on spot purchases of crude oil or petroleum 
products could become necessary. 


16.2 Natural Gas Balance 
Views of Submittors 


Most Submittors who provided estimates of potential productive 
capacity from reserves in the conventional areas of Canada also 
submitted a supply/demand balance. Some of the balances 
were simply overlays of the projected productive capacity and 
the expected demand forecasts. Other balances considered the 
effect that available gas not produced in the early years would 
have on the productive capacity in later years. Only a few sub- 
missions provided a tracking of demand by supply. Some of the 
Submittors also provided their views on natural gas surplus and 
these views are summarized in this section. 


Amoco submitted that increased deliverability which would be 
attributed to appreciation of current reserves should be included 
in the Current Deliverability Test. Amoco recommended that the 
Current Deliverability Test should only be used as a check on 
security of supply and not as a means of quantifying the surplus 
since the test resulted in a large inventory of shut-in gas. 


CARC pointed out that current forecasts indicated no domestic 
need for frontier gas until the turn of the century and any frontier 
project starting operations before then would therefore have to 
allow for exports. It stated that the issues raised by the impend- 
ing development of frontier gas implied that the NEB export for- 
mulas might have to be revised to include a fourth test to ensure 
that the selling price of the gas being exported was higher than 
its replacement cost. 


Canadian Hunter stated that the majority of gas was purchased 
under reserves based contracts and that the only true surplus 
calculation that could be made should be based on reserves. 
Deliverability was stated to be strictly a function of producer 
economics and if the appropriate markets and level of netback 
were there, deliverability would be there. Canadian Hunter 
added that the Current Deliverability Test was much too onerous 
for producers and should be discarded. 


CPA offered a graphic illustration of its supply and demand pro- 
jections to the year 1990, without attempting to track demand 
with supply. CPA’s projections indicated that supply would 
exceed demand beyond 1990. 


Consolidated prepared three supply/demand balances. Since 
Consolidated considered it reasonable for frontier gas to 
become available during the forecast period, the total demand 
projected was reduced in each case, by the corresponding lev- 
els of frontier production. The resulting net demands were then 
used in the supply/demand balances. Deficiencies first occurred 
in 1999 in the low case and in 1997 in the most likely case. No 
deficiency was expected in the high case. 
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Consumers’ Gas stated that it was satisfied with the Board’s 
surplus calculation procedure but advocated a conservative 
assessment of supply and a liberal estimate of requirements 
when the Board applied its three tests. 


Dome stated that a comparison of conventional supply capabil- 
ity and domestic requirements showed a large surplus supply 
capability throughout the forecast period 1980-2000. Based on 
the NEB Current Reserves Test, Dome estimated that a total of 
31.0 exajoules of natural gas, surplus to both Canadian demand 
and currently approved exports, would become available for 
export in the period 1980-2000. 


Gulf presented three supply/demand balances for British 
Columbia, Alberta and east of Alberta including frontier sources, 
and total Canada, respectively. It felt this was a necessary 
refinement because certain pipeline and contractual restrictions 
were present which resulted in a surplus in one area with a defic- 
iency in the other. This approach resulted in sufficient supply to 
meet demand throughout the forecast period. Gulf’s forecasts 
illustrated that Canada was likely to have a surplus of natural 
gas available for export during the period 1986-2000. Gulf 
estimated that the NEP would reduce the volumes of surplus 
gas available for export. 


Home stated that, provided Canadian interests were adequately 
protected, the short-term export of natural gas to the United 
States was the most practical solution in marketing the surplus 
of Canadian natural gas. The generated cash flow would allow 
the search for new supplies of conventional oil and gas and the 
development of non-conventional oil production. 


As a result of limited market opportunities, Home stated that 
about 50 percent of its total proven, probable and potential gas 
reserves were shut-in. Unless steps were taken to provide 
immediate markets for the surplus of Canadian natural gas, a 
significant downturn in industry activity was likely to occur in the 
near future. 


IPAC submitted that the Current Deliverability Test adopted by 
the Board was completely unnecessary and that, although it 
restricted markets, it did not protect Canadian consumers. IPAC 
recommended that the Board should discard the Current Deliv- 
erability Test and give consideration to longer licence periods. 


Norcen stated that natural gas supply from Western Canada 
would be sufficient to meet existing exports and growth in 
Canadian demand until after the year 2000. Furthermore, 
Norcen stated that production from existing reserves was suffi- 
cient to meet total demand until 1990, if unused current deliver- 
ability in the years 1980-1985 were rolled forward until required. 
Norcen believed that over the 1980-2000 period, the NEP would 
cause the surplus of natural gas deliverability to decline by a 
maximum of some 340 petajoules per year in the year 2000 or 
by an average of 200 petajoules per year over the forecast 
period. This reduction was divided equally between lower natu- 
ral gas supply and higher natural gas demand. Norcen recom- 
mended that a major effort should be made to develop new 
markets quickly to reduce surplus and avoid long shut-in periods 
which would have a strong impact not only on gas exploration 
but also on oil discoveries. 
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NOVA prepared current and future supply/demand balances 
with and without the APP export for both its scenarios. For the 
base case, using the established reserves, the first year of defic- 
iency was 1994 and with the APP export included was 1993. 
The first year of deficiency using future supply including reserves 
additions in all cases was beyond the year 2000. Similarly, for 
the low case using established reserves, the first year of defic- 
iency was 1991 and with the APP export included was 1988. 
The first year of deficiency using future supply was again 
beyond the year 2000. NOVA stated that its low case was a 
reasonable approximation of the impact of the price schedules 
set forth in the NEP. In its base case, a surplus of 17.4 exajoules 
was indicated while in its low case a surplus of 17.1 exajoules 
was indicated. 


Imperial presented its forecast of total natural gas supply with 
and without frontier sources along with its estimate of domestic 
and authorized export demand. Its assessment indicated that 
the Southern Basin reserves alone could meet Canadian 
demand plus authorized export until after the year 2000. 
Imperial also stated that the export volumes surplus to Canadian 
needs would provide stimulus to the economy, help maintain a 
strong petroleum development program, and aid the balance of 
payments in a period of increasing oil export costs. 


IGUA supported some additional exports within the export sur- 
plus determined by the Board’s three tests. IGUA stated that it 
did not support the use of exports to finance exploration and 
development of more gas for export in an unending cycle. 


ICG maintained that gas reserves surplus to requirements 
should be used to continue existing export licences in those 
areas currently franchised for a period of time to be determined 
by the Board. Gas reserves in excess of requirements should be 
assigned to both new Canadian and export markets. New 
exports should aid in the expansion of new Canadian markets. 


Pan-Alberta submitted that the Current Deliverability Test used 
by the Board was deficient and limited any surplus determina- 
tion to a very short term. Pan-Alberta felt the test disregarded 
problems created in financing new pipeline facilities and pro- 
ducer financing. The mechanics of the test were stated to be 
too complicated. Pan-Alberta recommended that the Board 
should use only the Current Reserves Test. 


Panarctic recommended that a fraction of Arctic reserves 
should be included in the Current Reserves Test and that deliv- 
erability from those reserves should be included in the Current 
Deliverability Test. 


Petro-Canada presented an illustration of natural gas supply 
and requirements. It stated that deliverability from conventional 
areas would meet projected Canadian requirements and cur- 
rently authorized exports throughout the forecast period with a 
small deficiency commencing in the year 2000. Petro-Canada 
stated that additional export quantities might be possible under 
the existing NEB surplus test. 


ProGas prepared supply/demand balances with and without 
future reserves additions. It demonstrated that without new 
reserves additions, supply and demand could be in balance until 


1991. With future reserves additions the balance might be 
extended to 1999. ProGas expressed the opinion that in making 
a surplus determination the Board should make its best estimate 
of what the actual export demand will be as opposed to setting 
aside the allowed limit of annual export. 


Manitoba believed that the addition of two deliverability tests to 
the reserves test improved deliverability protection. However, 
Manitoba felt that the absolute level of long-term protection had 
diminished, given the change in the Current Reserves Test, when 
the potential for increased gas consumption in Canada was con- 
sidered. 


SPC expected that through new exploration and development, 
an unspecified supply of natural gas would balance demand in 
Saskatchewan for the period 1980-2000. 


Shell presented a comparison of its supply and demand forecast 
which included an adjustment to the deliverability potential to 
account for the unused deliverability in the early years. This 
comparison demonstrated that supply would meet projected 
domestic and currently authorized export requirements through- 
out the forecast period. Under the NEP, Shell indicated that 
deficiencies would first occur in 1997. Shell proposed that fron- 
tier gas should be considered in the supply base, after the 
Board was satisfied the transportation means would be con- 
structed. 


Texaco’s forecast of supply and demand indicated significant 
surplus deliverability throughout the forecast period. Despite an 
accelerated use of natural gas in Canada, Texaco forecast a 
large exportable surpius during the forecast period. 


TCPL prepared a supply tracking demand forecast from estab- 
lished reserves only, and additional balances using both its low 
and high trend forecasts. The first year of deficiency using only 
established reserves was 1993 while both balances which 
included reserves additions demonstrated surplus supply 
throughout the forecast period. TCPL also prepared three sup- 
ply/demand balances which reflected its assessment of the 
impact of the NEP on both supply and requirements. Its first 
supply/demand balance from currently established reserves 
indicated that deficiencies would commence in 1985. The 
second balance assumed limited markets with no changes to 
the NEP, while the third assumed adequate incentives through a 
combination of market opportunities and/or modifications to 
the NEP. Both the second and the third balances, which 
included supply from trend additions, demonstrated surplus 
deliverability throughout the forecast period. TCPL recom- 
mended that the NEB should modify the surplus test procedures 
or face the inevitability of a downturn in the industry activity. 
TCPL felt that this possibility would not be conducive to meeting 
Canada’s national goals of long-term energy self-sufficiency. 


TCPL’s proposal was to amend the test so that in the first year, 
90 percent of trend gas would be included, decreasing by ten 
percent per year so that in the fifth year, 50 percent of trend gas 
would be given the same recognition as proven reserves. TCPL 
further stated that the current deliverability test in its existing 
form limits markets that could be attached to relieve the shut-in 


gas surplus, and such market limitation then would act as a dis- 
incentive to attach shut-in gas and create deliverability. 


16.2.1. Reserves and Deliverability Tests 


Views of the Board 


The Board, in its 1979 Gas Report discussed in detail the matter 
of the determination of surplus gas within the meaning of Sec- 
tion 83 of the National Energy Board Act. 


The Board concluded that the procedure for the determination 
of surplus should rely both on deliverability tests and on a 
reserves test. 


The Board believed that a test utilizing deliverability from estab- 
lished reserves, that is, a Current Deliverability Test, would pro- 
vide the requisite high degree of assurance that Canadian 
demand and authorized exports would be met. The Board 
believed that this period of highly assured protection should be 
a minimum of five years. 


The Board also felt that a reserves test was necessary to main- 
tain a reasonable relationship between reserves and deliverabil- 
ity. The Board believed that tests solely relying on deliverability 
could lead to excessive industry activity to increase deliverability 
at the expense of developing new reserves. The Board decided 
that a suitable amount of protection would be afforded by set- 
ting aside established reserves to provide coverage of current 
Canadian demand for a period of 25 years plus authorized 
exports. 


The Board also believed it was important to ensure that require- 
ments are protected not only for a minimum of five years under 
the Current Deliverability Test, but also for a longer period from 
a combination of established reserves, reserves additions, and, 
when appropriate, new sources of gas such as frontier reserves. 


The Board considered that established frontier natural gas 
reserves, additions to those reserves and deliverability from 
those reserves, should be included in the Board’s calculation of 
surplus under the Reserves and Deliverability Tests only at such 
time when those reserves are believed to be within economic 
reach. The Board did not believe it to be appropriate to include 
frontier reserves until transportation facilities have been author- 
ized and the Board is satisfied that those facilities will be con- 
structed. At the present time, none of the frontier reserves meet 
these criteria. 


Although some evidence was presented at this hearing indicat- 
ing that the Current Deliverability Test should be modified or 
abandoned, the Board is not prepared to change the procedure 
at this time. 


The Board has calculated its three surplus tests for illustrative 
purposes using the middle case demand, the supply from estab- 
lished reserves, the allowance given existing licences and the 
deliverability from the base case reserves additions. 
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Current Reserves Test 


The Current Reserves Test, calculated as of 31 December, 
1980, is tabulated in Table 16-1. 

Current Deliverability Test 

CAPABILITY 


The maximum level of deliverability from established reserves 
(i.e., capability), unrestricted by demand, is shown on Figure 
16-12. 


TRACKING EXISTING DEMAND 


Estimated deliverability from established reserves is used to 
track or meet estimated annual Canadian requirements plus 
authorized exports as shown in Table 16-2, Appendix V and on 
Figure 16-12. 


Future Deliverability Test 
CAPABILITY 


Production at the maximum level of deliverability from estab- 
lished reserves and the base case reserves additions is shown 
on Figure 16-13. 
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Figure 16-12 Current Deliverability Test 
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Table 16-1 
CURRENT RESERVES TEST 
(Exajoules) 
. As of 
31 Dec. 1980 
Remaining Established Reserves(”) tie 
Less Deferred Reserves®) 1.3 
Less One-half of Reserves Beyond Economic 
Reach) 0.8 
Less Processing Shrinkage“? 4.7 
Total Supply 69.4 
Canadian Sales® 45.7 
Authorized Export Sales® 14.4 
Total Requirements (including pipeline fuel) 60. 1 
Current Reserves Surplus 
(Total supply less total requirements) 9.3 


Notes 

(1) No allowance has been made for frontier reserves. 

(2) The total deferred reserves in Alberta are estimated to be 3.5 EJ, with 2.2 EJ 
expected to be connected within 25 years. 

(3) Beyond Economic Reach reserves are estimated as 1.6 EJ for Alberta and 
negligible for British Columbia. 

(4) Processing shrinkage is based on expected hydrocarbon removal at straddle 
plants. 

(5) Canadian Sales include pipeline fuel and losses but do not include fuel used for 
exports. They are 25 times the annual demand of 1.827 EJ for 1981. 

(6) Authorized Export Sales includes all currently authorized licenced exports 
estimated to be remaining on 31 December 1980 plus an allowance of 0.4 EJ 

for fuel used in Canada to transport these quantities. 


MILLIONS OF CUBIC METRES PER YEAR 


Canadian Requirements plus Authorized Exports 
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Table 16-2 


CURRENT DELIVERABILITY TEST 
(Petajoules/yr) 


Domestic Export Total 
Year Demand Demand Demand 
1981 2076 1675 on 5a 
1982 2aioe 1 863 4020 
1983 2 304 1 845 4 150 
1984 2 455 1 843 4 298 
1985 2ote 136 4 308 
1986 BSE" 1 484 AAT. 
1987 2 691 1083 SS 
1988 2 SC, 751 3 501 
1989 ZOOo 642 3 498 
1990 2 874 244 Sts 
1991 2 897 145 3 043 
1992 2 943 62 3 005 
1993 2 989 54 3 043 
1994 3 062 14 SOS 
1995 3 143 11 83 eS 
1996 3214 0 3214 
1997 3 281 0 3 281 
1998 3 374 6) 3 374 
1999 S475 6) 3 475 
2000 3 060 0 Sials ts) 


TRACKING EXISTING DEMAND 


Estimated deliverability from established reserves and from 
reserves additions is used to track or meet annual Canadian 
requirements plus total authorized exports as shown in Table 
16-3, Appendix W and on Figure 16-13. 


Based on the Current Deliverability Test tracking case the Board 
concludes that established reserves as of 31 December 1980 
meet the estimated annual Canadian requirements plus author- 
ized exports up to 1985 when a deficiency of 112 petajoules 
occurs. A small deficiency occurs in 1986 and a deficiency of 80 
petajoules occurs in 1989 and the deficiencies grow contin- 
uously after 1990. 


The capability curve indicates that surplus deliverability of about 
1.0 exajoules, based on established reserves, could be available 
in the years 1981 to 1984 inclusive and that deliverability defi- 
ciencies of the order of three to five percent of total demand 
could occur during the period 1985 to 1990 inclusive if this sur- 
plus deliverability was used. 


While there is surplus deliverability under the capability curves, 
the five year period of assured protection is not satisfied. The 
tracking case indicates that unless there was some adjustment 
to the existing licences in 1985, no additional export licences 
could be granted at this time. 


The Future Deliverability Test indicates that surplus deliverability 
could be available during the period 1981 to 1995 inclusive. 


Supply Supply 
Capability Surplus Tracking Deficiency 
4 133 382 oo 0 
4 348 329 4020 0 
4412 263 4 150 0 
4 301 3 4 298 0 
4 139 —169 4 196 112 
4015 —102 4 082 35 
3 782 3 3773 0 
3 585 84 3501 0 
3 338 —160 3417 80 
3 2/7 9 3 116 2 
2 836 —206 2 870 173 
2 588 —417 2 642 363 
2 325 —718 2 388 654 
2 027 —1 048 2 082 994 
1 853 —1301 1924 1231 
1 680 —1 534 1 740 1474 
1 567 —1714 1 608 1673 
1 386 —1 987 1 432 1941 
1229 —2 246 1 269 2 206 
elt 7 —2 468 ASS 2 427 


It is important to note that all exports were protected up to the 
volumes authorized in the licences, although in recent years, 
volumes of exports have been considerably below the author- 
ized levels. 


Although the Current Deliverability Test is now the limiting test 
and will continue to be the limiting test, for the next few years, 
the Board expects that, based on the current supply and 
demand situation, in the not too distant future, the Current 
Reserves Test and/or the Future Deliverability Test might well 
be the limiting test when considering the matter of surplus. 


16.2.2 Supply/Demand Balance 
Views of the Board 


In order to show the sensitivity involved in the natural gas sup- 
ply/demand balance, the Board has used its three demand 
cases and three supply cases to illustrate when additional sup- 
ply may be required to satisfy Canadian demand assuming the 
existing export licences are fully protected. 


Figure 16-14 illustrates the low, middle, and high demand cases 
and the low, base, and high cases showing supply capability. 
This figure illustrates how the supply could be delivered if mar- 
kets were available. 


In order to illustrate the effect of possible supply from the fron- 
tier area, Figure 16-15 shows the base case supply plus an illus- 
trative deliverability schedule from three frontier areas and the 
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Table 16-3 


FUTURE DELIVERABILITY TEST 


(Petajoules/yr) 
Domestic Export Total Supply Supply 
Year Demand Demand Demand Capability Surplus : Trackiing Deficiency 
1981 2076 1675 Coron 4 153 403 3751 0) 
1982 2-167 1 863 4020 4416 396 4020 0 
1983 2 304 1845 4 150 4559 409 4 150 0 
1984 2 455 1 843 4 298 4 566 268 4 298 0 
1985 2573 1743 4316 4 537 221 4316 0 
1986 2 638 1 550 4 188 4541 353 4 188 0 
1987 2699 1317 4017 4 430 414 4017 0 
1988 2774 1 100 3 874 4351 7AM dl foe: 3 874 0 
1989 2 855 642 3 498 4214 17 3 498 0 
1990 2 874 244 S118 4105 987 3 118 0 
1991 2 897 145 3 043 3 905 862 3 043 0 
1992 2 943 62 3 005 3 734 (C8) 3 005 0 
1993 2-989 54 3 043 3 534 492 3 043 0 
1994 3 062 14 3075 3 288 213 3075 0 
1995 3 143 141 3 155 3 153 —1 3 155 0 
1996 3214 0 3214 3 007 —207 3214 0 
1997 3 281 0 3 281 2911 —370 3 281 0 
1998 3 374 0 3 374 2 738 —636 3114 259 
1999 3 475 0 3 475 2 580 —895 2 952 523 
2000 3 585 0 3685 2 460 —1 125 2 834 750 
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middle case demand. As can be seen from this figure, the Board 
does not expect that frontier supply of natural gas will be 
required for Canadian use before 1998 unless additional exports 
are allowed. 


Figure 16-16 illustrates the ability of supply from established 
reserves plus the base case reserves additions to track or meet 
the three possible Canadian demand cases plus the allowance 
given to currently authorized export quantities. If the high 
demand case materialized, additional supply would be required 
in 1993, whereas for the low demand case, additional supply 
would not be needed until 1999. 


Figure 16-17 illustrates the impact that the three supply cases 
would have on the supply/demand balance based on the 
Board’s middle demand case plus the allowance given to cur- 
rently authorized export quantities. If reserves additions were to 
materialize as forecast in the Board’s low supply case, addi- 
tional supply of natural gas would be required starting in 1996. 
Alternatively, for the high supply case, new sources of supply 
would not be required until beyond the forecast period. 


Figure 16-18 illustrates the extremes that are possible in the 
supply/demand balance. The high supply forecast tracks the 
low demand well beyond the year 2000. The low supply forecast 
is unable to meet the high demand forecast in the mid-1980s 
but the differences are small and are unlikely to occur. Addi- 
tional supply could be required as early as 1992 if the high 
demand and low supply cases occurred as projected. 


16.3 Natural Gas Liquids Balances 


Natural Gas liquids are generally produced either as by-prod- 
ucts of natural gas processing and crude oil refining or as prod- 
ucts of natural gas reprocessing. Thus, the supply of NGL 
depends to a great degree on the demand for crude oil and 
natural gas. 


Views of Submittors 


Dome expected that substantial volumes of ethane would be 
available for export throughout the forecast period. It also fore- 
cast that propane and butanes supply would exceed demand 
during the forecast period. With regard to pentanes plus, Dome 
forecast that there should be adequate supply for Alberta uses 
and for proper operation of the NGL system to Sarnia. 


Husky anticipated a shortfall of pentanes plus for heavy crude 
diluent by the middle 1980s. 


Petro-Canada forecast that ethane supply would exceed 
domestic demand during the forecast period. It also anticipated 
that domestic demand for propane and butanes would be sub- 
stantially less than supply during the forecast period. It 
anticipated that large surpluses of butanes would be available 
for export. 


Shell forecast that production of ethane, propane and butanes 
would be more than sufficient to meet projected demand. The 
resulting surpluses would be available for the export market or, 
in the case of propane, they could be used to meet any addi- 
tional demand in the transportation sector. 
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Views of the Board 


Table 16-4 summarizes the supply and demand of ethane as 
well as the licensed exports. The forecast shows a shortfall in 
ethane supply relative to total requirements in 1981. This short- 
fall is not expected to materialize, however, because full export 
quantities are not projected to’be delivered in 1981. After 1985, 
ethane supply is forecast to be insufficient to meet total pro- 
jected requirements. The ethane export situation is regularly 
monitored by the Board to ensure that Canadian requirements 
are Satisfied. 


Canadian propane supply and demand is summarized in Table 
16-5. The forecast illustrates that Canadian propane supply is 
more than adequate to meet Canadian demand for propane 
until after 1985. Because of the termination of cycling schemes 
and the reduction in both solution gas and natural gas produc- 


Table 16-4 


ETHANE SUPPLY/DEMAND BALANCE 
(Petajoules) 


Supply Demand Difference 
Net 
Licences 

Total Canada‘) Export Total 
1981 94.7 44.4 58.6 103.0 -8.3 
1982 108.4 44.4 49.8 94.2 14.2 
1983 126m 44.6 49.3 93.9 32.2 
1984 162.5 5/238 48.5 105.8 56ar. 
1985 177.0 107.0 45.7 15237; 24.3 
1986 177.4 140.8 50.8 191.6 -14.2 
1990 145.1 147.9 14.2 16251 -—17.0 
1995 124.8 140.1 0 140.1 -15.3 
2000 91.9 135.8 0 135.8 —43.9 


(1) Includes ethane used in miscible flooding. 


Table 16-5 


PROPANE SUPPLY /DEMAND BALANCE 
(Petajoules) 


Supply Demand Difference 
Net 
Licences 

Total Canada‘ Export Total 
1981 19781 87.3 20.8 108.1 83.0 
1982 207.7 87.9 19.9 107.8 99.9 
1983 206.0 94.8 7.4 102.2 103.8 
1984 209.9 95.4 7.4 102.8 1079) 
1985 203.5 o7-4 7.4 105.3 98.2 
1990 151-6 158.0 6.7 164.7 —13.1 
1995 138.3 181.4 0 181.4 —43.1 
2000 130.6 183.7 0 183.7 —§3.1 


(1) ncludes propane used in miscible flooding. 
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tion volumes, the supply of propane is expected to decline in the 
period 1985 to 1990 and reach a deficit position in the late 
1980s. This deficit of propane is expected to increase in the 
1990s if the demand for propane, mainly in the transportation 
sector, materializes as forecast. 


Table 16-6 illustrates Canadian supply and demand for butanes. 
As for propane, Canada has a surplus of butanes in the near 
term. However, while this surplus is also forecast to decline, sup- 
ply and demand are expected to be approximately in balance 
during the period 1990-2000. 


Pentanes plus is a premium form of light crude oil and all avail- 
able pentanes plus is currently used in existing refining and 
petrochemical facilities. The Board’s forecast of pentanes plus 
supply has been summarized in Appendix M. The total volume 
of pentanes plus shown as supply is not fully available as segre- 
gated liquids because of geographic location and current blend- 
ing practices with light oil. However, necessary modifications 
could be made to the existing transportation systems and light 
oil blending practices and nearly the full forecast volume of pen- 
tanes plus could be made available as segregated pentanes 
plus. Growth in the demand for pentanes plus for use as a heavy 
crude oil diluent, for miscible flooding, and for use as a petro- 
chemical feedstock will only aggravate an already tight supply 
situation even if the full forecast quantities were made available. 


The foregoing NGL supply/demand balances are based on the 
Board’s base case supply and middle case demand forecasts. 
Under the assumptions on which those forecasts are based, 
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there exists the possibility of shortfalls in the supply of ethane 
and propane in the later years of the forecast period. However, 
the Board is aware that additional NGL supply potential exists. 
The base case NGL supply does not include production of NGL 
from synthetic crude oil plants. However, given adequate mar- 
kets and prices, facilities may be put in place to recover addi- 
tional LPG. In the frontier areas, it was forecast that no LPG 
would be recovered. The possibility exists for the construction of 


Table 16-6 


BUTANES SUPPLY/DEMAND BALANCE 
(Petajoules) 


Supply Demand Difference 
Net 
Licences 
Total Canada‘) Export Total 
1981 132:5 68.6 0 68.6 63.9 
1982 139.4 69.6 0 69.6 69.8 
1983 142.0 70.4 0 70.4 OG 
1984 143.7 TOM. 0 70.7 73.0 
1985 139.3 69.6 0 69.6 69.7 
1990 104.0 102.1 0 102.1 1.9 
1995 95.7 89.9 0 89.9 5:5 
2000 91.8 85.3 0 85.3 6.5 


(1) Includes butanes used in miscible flooding and gasoline blending at refineries. 


a natural gas reprocessing facility in British Columbia. This 
facility would provide feedstock to an associated petrochemical 
plant and could influence both the forecast supply and demand 
for NGL. 


In summary, the Board is aware that the potential does exist for 
NGL supply shortfalls but is not certain that such shortfalls will 
materialize in view of the above considerations. 


16.4 Electricity Balance 


Since electricity cannot be stored, the question of balance 
between supply and demand is somewhat different from that for 
other fuel types. Under normal conditions electricity supply and 
demand are exactly in balance at all times. This implies that suf- 
ficient generating capacity is in place and operating, that fuel 
supplies are adequate, and that the necessary transmission and 
distribution systems are available. The evidence at the hearing 
indicates that Canadian utilities do not expect to experience 
undue difficulty in expanding their systems to meet growth in 
either peak load or energy demand. The Board is satisfied that 
ample coal, uranium, and some undeveloped hydro-electric sites 
will be available to generate electricity to meet existing and new 
loads. The only foreseeable constraint is the increasing lead 
times required for construction of new generation. If loads begin 
to grow dramatically, it could prove difficult to accelerate gener- 
ation expansion programs as quickly. In the Board’s view, it is 
very unlikely that a sudden change of sufficient magnitude to 
cause demand to outstrip supply will occur. 


Canadian utilities experience their highest loads during the win- 
ter months. It follows naturally that where sufficient generating 
capacity is available to meet the peak demand, some surplus 
capacity will be available at other times of the year. Assuming 
sufficient supplies of fuel, this surplus capacity can be used to 
generate energy for delivery to other systems in Canada or to 
the United States. Exchanges between Canadian utilities are 
taken into account in the Board’s determination of fuels used to 
supply electricity outlined in Chapter 13. 


Table 16-7 presents an estimate of firm and interruptible elec- 
tricity exports to the United States from 1980 to 2000. Offset- 
ting imports are normally in the order of five percent of exports. 
The forecast is based on expected international transmission 
capacity, expected surpluses of hydro and other fuels, and 
anticipated American markets which can be economically 
served by Canadian exports. It assumes normal precipitation 
and temperature patterns in both countries. It does not include 
any schemes involving advancing or constructing generation 
explicitly for export purposes. The forecast can only be viewed 
as a rough estimate as actual exports will be determined not 
only by all the above factors but also by various intangibles 
such as regulatory attitudes, political considerations, environ- 
mental restrictions and international relations. 


Of the 1980 exports, 48 percent were generated from hydro, 40 
percent from United States coal (by Ontario Hydro), 10 percent 
from imported oil, and 2 percent from Canadian fuels including 
uranium. Over the forecast period, hydro and United States coal 


are expected to remain the predominant fuels for export genera- 
tion. Neither oil nor gas is expected to contribute significantly 
after 1986 when EL-64, which authorized firm exports from 
NBEPC'’s oil-fired Coleson Cove generating station, expires. 
Canadian fuels, particularly coal, are expected to play an 
increasing role when utilities in Saskatchewan and Alberta enter 
the export market. 


Exports of electricity are an important source of revenue and 
foreign exchange, amounting to almost $800 million in 1980. 
Although domestic electricity prices are expected to remain 
constant in real terms over the forecast period, it is expected 
that this will not be true of revenues from exports as export 
prices are linked to United States electricity costs as well as 
those in Canada. A significant proportion of United States gene- 
rating capacity is oil-fired, particularly in the northeast, therefore 
it is expected that export prices will increase in relation to 
increases in international oil prices. 


Table 16-7 
FORECAST OF TOTAL ELECTRICITY EXPORTS TO 

THE USA 

(Petajoules) 
(Actual) 
1980 1985 1990 1995 2000 

New Brunswick 149 6 1 1 
Québec 29 45 67 54 27 
Ontario 41 68 68 43 43 
Manitoba 12 10 5 4 S 
Saskatchewan —_ Z 2 2 2 
Alberta — 1 1 6 8 
B.C. iS) 41 19 4 5 
CANADA 101 176 168 111 91 
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ORDER NO. EHR- 1-80 


IN THE MATTER OF the National Energy Board Act and Sec- 
tions 14(2), 22(1) and 24 thereof; and 


IN THE MATTER OF an inquiry into the supply of oil, natural 
gas, and other forms of energy in relation to the domestic 
demand for all forms of energy, and the supply/demand bal- 
ances for hydrocarbons and electricity; under File Number 
1045-3 


BEFORE the Board on Thursday, the 17th day of April, 1980. 


WHEREAS the Board deems it advisable in the light of changing 
circumstances to make an appraisal of the supply of oil, natural 
gas, and other forms of energy in relation to the domestic 
demand for all forms of energy, and the supply/demand bal- 
ances for hydrocarbons and electricity; 


AND WHEREAS the Board finds it advisable to hold a public 
inquiry to afford the opportunity for those in the energy sector, 
the provinces and the general public to be heard; 


AND WHEREAS under Sub-section 14(2) of the National Energy 
Board Act ‘“‘The Board may of its own motion inquire into, hear 
and determine any matter or thing that under this Act it may 
inquire into, hear and determine.” 


IT IS ORDERED THAT: 


1. A public inquiry shall be held commencing in the last quar- 
ter of 1980 at such times and places in such of the Cities of 
Vancouver, British Columbia; Calgary, Alberta; Ottawa, Ontario; 
Quebec City, Quebec; and Halifax, Nova Scotia as the Board 
shall determine and shall later announce, having regard to the 
number of persons who have filed written submissions pursuant 
to the Board’s Notice of Public Inquiry, attached hereto, which 
forms part of this Order. 


2. The inquiry will be conducted in either of the official lan- 
guages and simultaneous interpretation facilities will be provided 
in locations where it appears from the written submissions filed 
with the Board that both official languages will be used. 


3. The purpose of the inquiry referred to in paragraph 1 is to 
obtain facts and information by means of viva voce and written 
evidence, statements of position, and, where necessary, opin- 
ions from those persons who have filed written submissions with 
the Board in response to the Board’s Notice of Public Inquiry. 


4. The subject matters of the inquiry are set out in detail in a 
document entitled ‘‘Outline for Submissions’ which is attached 
to and forms part of this Order. 


5. Any person who wishes to make a submission to the Board 
on the subject matters of the inquiry shall, unless the Board 
otherwise orders: 
(a) state in his submission in which of the official languages 
and in which of the cities enumerated in paragraph 1 
hereof, he wishes to be heard; 


(b) on or before the 5th day of September 1980 file with the 
Secretary of the Board thirty-five (35) copies of his writ- 
ten submission in either of the official languages; 


APPENDIX A-1 
Page 1of 2 


(c) on or before the 15th day of September 1980 serve a 
copy of his written submission upon each other person 
who has filed a written submission with the Board in 
response to the Board’s Notice of Public Inquiry, as 
determined according to a list to be provided from time 
to time to all submittors by the Secretary of the Board, 
and file proof of service with the Board; 

(d) avoid the introduction into evidence of any subject 
beyond the scope of the subject matter of this hearing; 

(e) present witnesses to answer questions on his written sub- 
mission by Board Counsel and by other submittors; and 

(f) be entitled to question witnesses or other submittors 
about their written submissions. 


6. Submittors who wish to make a supplemental written sub- 
mission at the close of the inquiry may do so within one week of 
the close of the inquiry. 


DATED at the City of Ottawa, in the Province of Ontario, this 
17th day of April 1980. 


NATIONAL ENERGY BOARD 


Brian H. Whittle 


Secretary 


eel 
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NATIONAL ENERGY BOARD 
NOTICE OF PUBLIC INQUIRY 


The National Energy Board will hold a public inquiry into the 
supply of oil, natural gas, and other forms of energy in relation 
to the domestic demand for all forms of energy, and the 
supply/demand balances for hydrocarbons and electricity. The 
inquiry will be held in various cities commencing in the last quar- 
ter of 1980. Locations and dates will be announced later. 


The inquiry will be conducted in either of the official languages 
and simultaneous interpretation facilities will be provided in loca- 
tions where it appears from the written submissions filed with 
the Board that both official languages will be used. 


Interested parties may obtain a copy of the Board’s Order No. 
EHR- 1-80 including the Outline for Submissions by writing to the 
Secretary, National Energy Board, 473 Albert Street, Ottawa, 
KIA OE5 or by telephoning 613-992-5506. 


DATED at Ottawa, Ontario, this 17th day of April, 1980. 


NATIONAL ENERGY BOARD 


Brian H. Whittle 


Secretary 
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File No.: D1045-3 
29 October 1980 


~-MEMORANDUM TO ALL PARTIES 

Re: An inquiry into the supply of oil, natural gas, and other 
forms of energy in relation to the domestic demand for all 
forms of energy, and the supply/ demand balances for hydro- 
carbons and electricity — Board Order EHR- 1-80 


On 22 October 1980 the Board announced a two-week post- 
- ponement of the start of its energy supply/demand hearing in 
order to give parties an opportunity to assess the implications of 
the National Energy Program which was _ subsequently 
announced by the Government on 28 October 1980. 


The forecasts of energy supply and demand already submitted 
_ may be affected by the National Energy Program and the Board 
_ wishes to afford submittors an opportunity to amend their fore- 
casts. Should a submittor choose to amend his forecast, he is 
requested to state clearly the assumptions used and to indicate 
how they differ from those used in his original forecast. 


_ In addition, the Board wishes to obtain insight into the effect of 
the National Energy Program on future Canadian energy supply 
and demand. In this regard, the Board invites submittors to indi- 
~ cate the actions which they perceive as essential in order for the 
_aims of the National Energy Program to be realized. Submittors 
are requested to comment, in particular, on those actions in 
pach they will be directly involved. 


Any submittor who wishes to amend his submission or to 
~ coment on the matters set out above is requested to do so in 
writing by filing 35 copies of his supplementary submission on or 
before the 30th day of December 1980 with the Secretary of the 
- Board and by serving a copy of his supplementary submission 
upon each other party to the inquiry. 


In the case of submittors who choose to amend or supplement 
_ their submissions and who have opted to appear at one of the 
locations other than Ottawa, the Board invites such parties to 
provide witnesses and lead evidence on the supplementary fil- 
ings either in their appearances at the out-of-Ottawa sittings or, 
should they so wish, at the Ottawa sittings, to commence in 
_ January. 


Yours truly, 


G. Yorke Slader, 


Secretary 


APPENDIX A-2 
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OUTLINE FOR SUBMISSIONS 
GENERAL INSTRUCTIONS 


Submittors are encouraged to use, where applicable, the follow- 
ing outline in the preparation of material. Those wishing to pro- 
vide the Board with estimates of supply or demand are 
requested to prepare a ‘‘base case’”’ representing the levels of 
supply or demand which, in their opinion, are most realistic. 


Questions on this outline should be directed to the following 
members of the Board staff for the matters indicated: 
—supply of oil, natural gas —K.W.  Vollman, 
and NGLs, and other forms Resources Branch, 
of energy except electricity 
(see below for electricity 


Energy 


supply) 
Telephone Number (613) 996- 
2342 
—demand for all forms of —L.B. Harsanyi, Economics 
energy Branch, 
Telephone Number (613) 996= 
2224 
—exports of oil and RPPs —B.P. Leakey, Oil Policy 
Branch, 
Telephone Number (613) 996- 
2221 
—exports of natural gas —A.L. Browne, Gas Advisory 
Branch, 
Telephone Number (613) 996- 
1906 
—exports of LPGs —B.J. Hodgins, Gas Advisory 
Branch, 
Telephone Number (613) 996- 
2027 . 
—supply and exports of elec- —T. Olszewski, Electric 


Power Branch, 

Telephone Number (613) 996- 
0383 

—P, Eglington, 
Branch 
Telephone Number (613) 996- 
8776 


tricity 


—economics of supply Economics 


Note: Short Forms: _NGLs — natural gas liquids 
RPPs — refined petroleum products 


LPGs — liquefied petroleum gases 


The Board will welcome submissions on any or all of the subject 


| matters set out in the Order and in this Outline. In that regard, 


_ the Board has adopted the following general categories for the 


submitting of information: 


v (1) reserves and productive capacity of Canadian oil; 


(2) reserves and deliverability of Canadian natural gas; 
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(3) reserves and production of Canadian NGLs; 
(4) supply of other forms of Canadian energy;and, 
(5) the impact of economic factors upon supply. 


B. Demand 


Information on the demand for: 

(1) RPPs; 

(2) refinery feedstocks, showing domestic and foreign feed- 
stocks separately; 

(3) natural gas; 

(4) LPGs; 

(5) electricity; 

(6) coal and coke; and 

(7) other energy forms. 


C. Supply/ Demand Balances 


Information on the estimated supply/demand balances for 
hydrocarbons and electricity resulting from comparing the sup- 
ply in A. above with the demand in B. above and, in addition, 
taking account of expected imports and authorized exports. 


All submissions should be expressed in SI units only, expressing 
all information in units of volume or weight, and energy units 
(joules), except as otherwise noted. 


A. SUPPLY 


The Board recognizes that uncertainties regarding geological, 
technological and economic factors can affect forecasts of sup- 
ply, and that submittors may choose to submit a range of esti- 
mates because of these uncertainties. In such cases, the under- 
lying assumptions for each forecast should be clearly stated so 
that the effect on supply of changing prices, technology, availa- 
bility of markets, and so on, are readily apparent. However, in 
each instance, the submittor is asked to include a forecast 
which he perceives as the expected case. 


Those submittors with the requisite data base are encouraged 
to submit their data for oil and gas reservoirs on a pool-by-pool 
basis and for NGLs on a processing plant basis. Use of the 
standard reporting forms attached is desirable, although use of 
alternative formats (such as described in AERCB IL 80-3 and IL 
79-25) is acceptable if that is more convenient to the submittor. 
The Board expects that companies which are operators or 
major participants in a pool or plant will submit data for it. A 
suggested list of pools and plants in which the Board has a par- 
ticular interest is attached. 


(1) Reserves and Productive Capacity of Canadian Oil 


Forecasts with respect to oil supply should include estimates of 
remaining established reserves and of the average annual ability 
to produce Canadian crude oil and equivalent, unrestricted by 
demand, by province or territory for the period 1980 — 2000 
for each of the following categories: 
(a) conventional crude oil in non-frontier areas from, 
(i) established reserves at 1 January 1980, 
(ii) appreciation of established reserves, including 
secondary recovery but excluding tertiary recovery, 


231 


APPENDIX B 
Page 2 of 22 


(iii) new discoveries, and 
(iv) tertiary recovery; 
(b) pentanes plus in non-frontier areas from, 
(i) established reserves at 1 January 1980, and 
(ii) reserves additions; 
(c) non-conventional oil recoverable from, 
(i) oil sands mining, 
(ii) oil sands in situ operations, and 
(iii) coal liquefaction; and 
(d) crude oil and equivalent from frontier areas. 


As in the case of its September 1978 oil report, the Board 
intends to publish separate supply determinations for light and 
heavy crude oils. Accordingly, submittors are encouraged to 
prepare separate forecasts for light and heavy crude oil using 
the pool definitions given in Appendix 1. 


With respect to Category (a)(i) above, the Board suggests that a 
pool-by-pool forecasting technique be used by those submittors 
who have access to the requisite data base. The Board expects 
that companies which are operators or major participants in any 
of the pools listed in Appendix | will submit a productive 
capacity forecast for these pools. While this list is intended to 
serve aS a guideline, submittors may wish to provide data on 
alternative or additional pools where they feel these would 
improve the accuracy of the overall forecast. 


The Board requests that all pool data be submitted in the format 
illustrated in Appendix 2. Submittors are encouraged to submit 
any additional data, such as decline curve analyses, economic 
limits, reservoir model studies and graphic performance 
analyses which they feel are pertinent to the matter of determin- 
ing supply. Pages 2 and 3 of Appendix 2 provide guidance for 
completing the Appendix 2 form. The Board is particularly inter- 
ested in receiving evidence regarding the potential for improving 
recovery from established reservoirs (Section D of Appendix 2). 
Submittors should clearly identify the criteria that would have to 
be satisfied before the improved recovery technique would be 
implemented. 


With respect to categories (a)(ii) and (iii), submittors are 
encouraged to detail reserves additions by recovery mechanism 
and geological horizon with perhaps some additional consider- 
ation to ranges of reasonable estimates, and division by geologi- 
cal province. It would be helpful if the major potentially produc- 
tive horizons within each of the geological systems were 
identified. Assumptions regarding price, technology and lead 
times should be clearly stated. 


For those submittors providing pentanes plus data on an 
individual plant basis, additional instructions can be found in 
Section A. (3), Reserves and Production of Canadian NGLs. 


(2) Reserves and Deliverability of Canadian Natural Gas 


Submissions with respect to natural gas supply should include 
estimates of reserves and deliverability by province and territory 
(or by transmission system) for the period 1980 — 2000 for 
each of the following categories: 
(a) conventional natural gas in non-frontier areas from, 
(i) established marketable reserves at 1 January 1980, 
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(ii) appreciation of established reserves, and 
(iii) new discoveries; 
(b) non-conventional natural gas from, 
(i) very low permeability (tight) reservoirs, and 
(ii) synthetic or substitute natural gas made from 
petroleum liquids or coal; and 
(c) natural gas from frontier areas. 


With respect to Category (a)(i), submittors are encouraged to 
submit estimates of reserves and deliverability using the two 
forms in Appendix 3. Submittors are also invited to provide any 
additional data such as geological maps, decline curve analyses 
and reservoir model studies which they feel are pertinent. The 
Board requests producing companies to submit estimates of 
reserves and deliverability for pools which they operate, or in 
which they have a major interest. The Board recognizes, how- 
ever, that there will be practicable limits to the quantity of data a 
submittor might be expected to provide, and suggests therefore 
that companies focus on the following pools in preparing their 
submissions: 

—pools selected by the Board, as listed in Appendix 3; 

—pools where the operator's estimate of reserves differs sub- 
stantially from those published by regulatory agencies; and 
—pools where it is felt the Board may lack current information, 

such as those under active development. 


Transmission companies and other gas purchasers with the 
requisite data base are asked to provide data for pools where 
they have, or expect to have, purchase contracts, together with 
summaries of reserves and deliverability from their respective 
supply areas and by province and territory. 


With respect to categories (a)(ii) and (iii), and (b) and (c), it 
would be helpful if information were provided by geological 
province and by producing horizon. Submittors may choose to 
submit a range of forecasts to indicate uncertainty regarding 
geology, technology and economics. In each instance, the sub- 
mittor should clearly state the assumptions used and the fore- 
cast which he perceives as the most realistic. 


(3) Reserves and Production of Canadian NGLs 


Submissions with respect to NGL supply should include esti- 
mates of reserves (where applicable) and production of ethane, 
propane, butanes, and pentanes plus for the period 1980 — 
2000 for the following categories: 

(a) field plants processing gas from established oil and gas 

reservoirs; 

(b) reprocessing plants; 

(c) reserves addition; 

(d) synthetic crude oil plants; 

(e) refineries; and 

(f) frontier areas. 


With respect to Category (a), the Board suggests that submit- 
tors who have access to the requisite data base use a forecast- 
ing technique based on an aggregation of production from 
individual gas processing plants. Submittors who do not have 
this data base, but who operate, or have a major interest in, a 
natural gas processing plant which produces or is expected to 


produce NGLs, are requested to contribute to this forecast by 
submitting relevant data on NGL production by component 
from such plants. A list of the plants which the Board intends to 
review in detail is attached as Appendix 4. This list is intended 
as a guide only and submittors may wish to provide data on 
plants not included in the list. In order to facilitate analysis of the 
forecasts, the Board requests that all data be submitted in the 
format shown in Appendix 5. Supporting evidence, such as 
product yields as a function of reservoir pressure, anticipated 
production rates and product yields of cycling plants, can be 
attached to the data sheet. Operators of plants producing an 
NGL mix should provide a forecast by component based on the 
expected composition of the mix. 


Submittors are encouraged to submit estimates of established 
reserves for each of the individual NGL components. The Board 
intends to arrive at its estimate of established reserves by add- 
ing the total supply of all individual processing plants by compo- 
nent to its estimate of reserves from unconnected gas reserves. 
NGL production from reprocessing plants, crude oil refineries 
and synthetic crude oil plants will not be treated as reserves, but 
the Board intends to estimate the total supply that will become 
available from these sources during the forecast period. Submit- 
tors using an approach different from the Board’s should state 
clearly the underlying assumptions and list the relevant parame- 
ters. 


With respect to Category (c), submittors are requested to state 
clearly their assumptions regarding annual reserves additions of 
NGLs, annual production rates from reserves additions and 
yields of individual NGL components. 


Category (d) is included to obtain information respecting 
volumes of propane or other NGLs that could become available 
through development of the oil sands. Submittors are requested 
to specify the basic assumptions underlying the forecast. 


Supply estimates with respect to Category (e) should exclude 
volumes used in refineries as fuel or for blending with other refin- 
ery products. Forecasts should be based on anticipated refinery 
runs and submittors are encouraged to provide totals by prov- 
ince or geographic area. 


(4) Supply of Other Forms of Canadian Energy 


Forecasts and other information should be submitted on the 
expected contribution to energy supply of other forms of energy 
such as coal, nuclear and hydroelectric power, wood and wood 
products, pulping liquor, alcohol, biomass, solar, wind and tidal. 
In the calculation of total primary energy, hydro and nuclear 
electricity should be converted to primary energy on a fossil fuel 
equivalent energy basis, by using the conversion factor of 10.5 
megajoules per kwh (10 000 Btu’s per kwh). 


(5) The Impact of Economic Factors Upon Supply 


In addition to the forecasts of supply which are described under 
parts (1) to (4) above, the Board invites interested parties to 
provide submissions and studies related to the impact of eco- 
nomic factors such as costs of production, market prices and 
producer netbacks upon the future Canadian supply of oil and 
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gas. These submissions may be separate or in conjunction with 
material provided in response to parts (I) to (4) above, but they 
should deal with impact and supply response at the aggregate 
industry level. In the context of these submissions, the Board is 
also interested in estimates of the costs of oil and gas supply 
additions from conventional and non-conventional sources. 


B. DEMAND 


As the Board intends to publish an estimate of demand for all 
forms of energy in Canada, submittors are encouraged to pro- 
vide estimates of demand in that context, if possible. Submittors 
are requested to provide a breakdown of Canadian energy 
demand by energy type including renewable energy for the vari- 
ous sectors in the format outlined in the attached Appendix 7, 
“Pro Forma Matrix of Total Energy Demand by Sector and 
Energy Form’’ for each year 1979 to 1985 and for the years 
1990, 1995 and 2000. However, the Board recognizes that 
many submittors may prefer to submit a forecast for only a part 
of the total energy spectrum for selected energy forms, for a 
specific market area, or for a specific market type — and the 
Board will welcome all such specialized forecasts. 


Submittors are requested to provide forecasts of domestic 
demand for all forms of energy in the detail shown below: 

(a) residential; 

(b) commercial; 

(c) petrochemicals, including fuel and feedstock for basic 
petrochemicals, such as ammonia, methanol, ethylene 
and benzene and fuel for their primary derivatives; 

(d) other industrial uses, excluding thermal generation of 
electricity; 

(e) transportation, showing air, road, rail and marine sepa- 
rately; 

(f) other non-energy use (e.g. lubes, asphalt, etc.); 

(g) total sector demand, which is the sum of sectors (a) 
through (f); 

(h) own use and losses, including transmission, processing 
and distribution losses, and including refinery fuels and 
pipeline fuel; 

(i) thermal generation of electricity, by utilities and by indus- 
try; and 

(j) total primary energy, which is the sum of points (g), (h) 
and (i) plus hydro and nuclear electricity converted at 
10.5 megajoules per kwh (10 000 Btu’s per kwh), less the 
total amount of electricity generated, including own use 
and losses. 


Geographic Areas (except as otherwise noted) 
Atlantic 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon and Northwest Territories 
Total Canada 
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So that the forecasts can be compared, submittors are 
requested to specify the assumptions they have made with 
respect to such matters as economic growth, population 
growth, relative prices of various types of energy, market 
shares, expansion of forms of energy into new market areas and 
any other assumptions which have a bearing on the forecast. It 
is requested that these assumptions be stated for 1980, 1985, 
1990, 1995 and 2000 and that average annual growth rate 
assumptions be given for each five-year period. 


The Board requests that submittors use the following categories 
in developing their estimates of demand for all forms of energy: 


(1) RPPs 


Submittors are requested to differentiate RPPs into the following 
products: 


(a) motor gasoline; ) 
(b) light fuel oil, Kerosene ) as described in the instruction 
and stove oil sheets 
) of the Statistics Canada 
monthly 
(c) diesel fuel oi; ) report, ‘‘Refined Petroleum 
Products’. 
(d) heavy fuel oil; ) 
(e) petrochemical feed- — those products directly 
stock; intended for petrochemical 


processing that are manufac- 
tured in oil refining operations 
(including gases and_ petro- 
chemical naphtha) but exclud- 
ing refinery- produced LPGs not 


directly consumed by 
associated petrochemical oper- 
ations. 


(f) aviation gasoline; 

(g) jet fuel — A; 

h) jet fuel — B; 

(i) asphalt; 

(k) lubes and greases; 

(k) other products (excluding LPGs); and 
(I) total products (excluding LPGs). 


The estimate of demand for RPPs should be provided in both 
cubic metres and joules. 


(2) Refinery Feedstocks, Domestic and Foreign 


Submittors are requested to provide a reconciliation between 
the estimate of total market sales of RPPs and the demand for 
refinery feedstocks shown in Appendix 6. This material need 
only be furnished for the base case estimates of demand for 
RPPs. 


The forecasts of total market sales of RPPs should be adjusted 
for industry use and loss, exports and imports. Regional fore- 
casts should also account for product transfers. The contribu- 
tion of gas plant butanes to oil product supply should also be 
segregated, together with the proportion, where applicable, of 
foreign origin oil in total refinery runs. 
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Information on the sales of RPPs and the demand for refinery 
feedstocks is needed for the following years: — actual for 1979, 
and estimates for each year 1980 to 1985, and for the years 
1990, 1995 and 2000. 


Information should be shown for Quebec and East, Ontario and 
West, and for total Canada. - 


Demand for refinery feedstocks should be shown separately for 
the following types: 

(a) light crude oil and equivalent (including conventional light 
and medium crude oil, segregated pentanes plus, syn- 
thetic crude oil and exchange crude oil imports); 

(b) heavy crude oil (including Lloydminster Blend, Wain- 
wright, Viking-Kinsella, Chauvin, Fosterton, Bow River, 
Smiley Coleville, Midale Weyburn and other streams less 
than 25% API); and 

(c) foreign crude oil. 


Any significant assumptions or methodology relevant to esti- 
mates of the demand for heavy crude oil should be specified 
including, inter alia, the timing and location of the installation of 
any anticipated upgrading facilities, the relationship between 
heavy crude oil production and the estimated demand for 
asphalt, and generally the ability of existing refineries to process 
available quantities of heavy crude oil. All forecasts of demand 
for refinery feedstocks should be expressed in thousands of 
cubic metres per day to one decimal place and should be 
accompanied by actual data for one year or more. 


(3) Natural Gas 


All forecasts of demand for natural gas should be expressed in 
joules and should be accompanied by actual data for one year 
or more. 


Submittors are requested to provide forecasts of the Canadian 
demand for marketable natural gas for each calendar year for 
the years 1980 to 2000 inclusive on the basis of a continuation 
of the current 85 percent relationship between the city-gate 
price of natural gas and the refinery-gate price of crude oil at 
the Toronto reference point. For market areas not currently 
served by natural gas, eg: Eastern Quebec and the Maritime 
Provinces, submittors should state their assumptions concerning 
relative prices of natural gas and other fuels. 


(4) LPGs 


Submittors are requested to provide estimates of annual 
demand for LPGs by geographic area for the years 1980 to 
2000 for the following products: 

(1) ethane; 

(2) propane; and 

(3) butanes 


Forecasts should be expressed in cubic metres and joules and 
should include both gas plant and refinery LPGs. Volumes 
blended into other products should, however, be excluded. Sub- 
mittors are requested to indicate the extent to which markets for 
LPGs could be expanded. It should be noted that in Appendix 
6, LPGs produced in refineries should be added to Total Market 
Product Sales. 


(5) Electricity 


Submittors are requested to provide forecasts of demand for 
electricity by sector, expressed in joules. The forecast should 
include demand for electricity generated both by utilities and by 
industries (3 600 000 joules per kwh). 


(6) Coal and Coke 


Submittors are requested to provide a forecast of demand for 
coal, by sector, expressed in joules. The coal demand should 
include coal used to produce coke and coke oven gas. 


(7) Other Energy Forms 


Submittors are encouraged to provide estimates of energy 
demand that may be satisfied during the forecast period by 
such energy forms as wood and wood products, pulping liquor, 
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biomass, solar, wind and tidal. To facilitate the Board’s use of 
such forecasts, submittors are requested to submit estimates in 
joules, accompanied by the conversion factor used (eg: 1 tonne 
of wood equates to ...joules). 


C. SUPPLY/DEMAND BALANCES 


Submittors are encouraged to provide estimated supply/ 
demand balances for hydrocarbons or for electricity, for which 
they have prepared forecasts of supply and demand. 


In estimating the levels of supply of hydrocarbons and electricity 
within these supply/demand balances, submittors are to take 
expected imports into account. 


In estimating the levels of demand for hydrocarbons and elec- 
tricity, submittors are to take account of authorized exports. 


APPENDIX 1 


LIST OF POOLS AND POOL GROUPINGS 
FOR CRUDE OIL RESERVES AND PRODUCTIVE CAPACITY DATA 


_ Light Crude Oil 


Northwest Territories 


FIELD POOL UNIT 
NorRMAN WELLS 
Norman Wells Kee Scarp = 
British Columbia 
FIELD POOL UNIT 
BLUEBERRY TAYLOR PIPELINES 
Aitken Creek Gething == 
Blueberry Debolt = 
Eagle Belloy (85 % ) = 
Inga Inga aS 
Stoddart West Total one 
Other aa er 


TRANS-PRAIRIE PIPELINES LTD. BEATTON RivEeR—TAYLOR 
Beatton River Halfway — 
Beatton River West Bluesky Gething = 


Eagle Belloy (15%) — 
Milligan Creek Halfway — 
Peejay Halfway — 
Weasel Halfway — 
Wildmint Halfway aS 
Other — — 


FIELD POOL UNIT 
TRANS-PRAIRIE PIPELINES LTD. BOUNDARY LAKE— 
TAYLOR 
Boundary Lake Boundary Lake #1 
Boundary Lake Boundary Lake #2 
Other == rn 
TRUCKED OIL 
Trucked Oil Total — 
Alberta 
FIELD POOL UNIT 


Bow River PIPELINES LTp. LIGHT & MEDIUM 


Provost Viking CAK = 
Other — = 
CREMONA PIPELINE 
Crossfield Cardium A — 
Harmattan East Rundle — 
Harmattan Elkton Rundle C — 
Other cats er 
FEDERATED PIPELINE LTD. ALBERTA 
Carson Creek North BHL A — 
Carson Creek North BHL B — 
Judy Creek BHL A — 
Judy Creek BHL B — 
Meekwap D-2A a 
Swan Hills BHL A&B —_ 
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FIELD 


Swan Hills 

Swan Hills South 
Virginia Hills 
Other 


GIBSON PETROLEUM Co. LTD. 


Bellshill Lake 
Thompson Lake 


GULF ALBERTA PIPELINE 
Clive 
Clive 
Drumheller 
Duhamel 
Duhamel 
Erskine 
Fenn Big Valley 
Hussar 
Joffre 
Stettler 
Stettler 
West Drumheller 
Other 


Blairmore 
Blairmore 


D-2A 
D-3A 
D-2B 
D-2A 
D-3B 
D-3 
D-2A 
Glauconitic A 
D-2 
D-2A 
D-3A 
D-2A 


THE IMPERIAL Pipe LINE COMPANY: ELLERSLIE 


Acheson 

Golden Spike 

St. Albert Big Lake 
Other 


D-3A 
D-3A 
D-3A 


THE IMPERIAL Pipe LINE COMPANY LIMITED: EXCELSIOR 


Excelsior 


Fairydell-Bon Accord 


Other 


D-2 
D-3A 


THe IMPERIAL PIPELINE COMPANY LIMITED: LEDUC 


Leduc Woodbend 
Leduc Woodbend 
Leduc Woodbend 
Other 


THe IMPERIAL Pipe LINE COMPANY LIMITED: REDWATER 


Redwater 


MurPHyY MILK RIVER PIPELINE 


Coutts 
Manyberries 
Other 


D-2A 
D-3A 
D-3F 


D-3 


Total 
Total 


Norcen ENERGY RESOURCES LTD. 


Joarcam 


Viking 


Peace River Olt Pipe LINE Co. LTD. 


Ante Creek 
Cherhill 
Goose River 
Kaybob 
Kaybob South 
Nipisi 
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BHL 

Banff A 

BHL 

BHL A 

Triassic A 
Gilwood A (39%) 


FIELD 


Red Earth 

Simonette 

Snipe Lake 

Sturgeon Lake 
Sturgeon Lake South 
Utikuma 

Other 


PeEMBINA Pipe LINE LTD. 
Bigoray 
Brazeau River 
Pembina 
Pembina 
Pembina 
Willesden Green 
Nisku Other 
Other 


POOL 


Granite Wash A 

D-3 

BHL 

D-3 

D-=3 

KR Sandstone A (16%) 


Nisku B 

Nisku A 

Cardium 
Keystone BR B 
Nisku D 

Cardium A (70%) 


RAINBOW PIPELINE COMPANY LIMITED 


Mitsue 

Nipisi 

Rainbow 
Rainbow 

IS No. 1 
Rainbow 
Rainbow 
Rainbow 

IS No. 11 

IS No. 2 
Rainbow 
Rainbow South 
Rainbow South 
Rainbow South 
Utikuma 

Virgo 

Zama 

Other 


RANGELAND PIPELINE Co. LTD. 


Ferrier 

Ferrier 

Gilby 

Gilby 

Gilby 

Innisfail 
Medicine River 
Medicine River 
Medicine River 
Medicine River 
Ricinus 
Sundre 

Sylvan Lake 
Willesden Green 
Other 


Gilwood A 
Gilwood A (61%) 
KRA 

KRB 

Other 

KR F 

KR | 

KR AA 

Other 

Total 

Other 

KRA 

KRB 

KRE 

KR Sandstone A (84%) 
Total 

Total 


Cardium D 
Cardium E 
Jurassic B 
Mannville B 
Viking A 

D-3 
Glauconitic A 
Jurassic A 
Jurassic C 
Jurassic D 
Cardium A 
Rundle A 
Pekisko B 
Cardium A (30% ) 


TEXACO EXPLORATION CANADA LTD. 


Bonnie Glen 
Glen Park 
Westerose 
Wizard Lake 
Other 


D-3A 
D-3A 
D-3 

D-3A 


UNIT 


_-FIELD 


TRANS-PRAIRIE PIPELINES LTD.: 
{ Boundary Lake South 
Boundary Lake South 

| Other 


TWINING PIPELINE DIVISION 
Twining 
Twining North 
Other 


VALLEY PIPELINE 
Turner Valley 


ae Se ee 


TRUCK AND TANK CAR 


Flat Lake 
Freda Lake 
Neptune 
Sherwood 
Skinner Lake 


ee ee eee 


Alida East 
Carnduff 
Elmore 
¢ Ingoldsby 
_ FIELD 


Bantry 
Bantry 
Countess 
Countess 
Countess 
Countess 
Grand Forks 
Grand Forks 
_ Grand Forks 
Hays 
~ Lathom 
Taber 


POOL 


BOUNDARY LAKE SOUTH 


Triassic C 
Triassic E 


Rundle A & LMA 
Rundle 


Rundle & Shallow 


Truck and Tank Car Total 

: 

Saskatchewan 
: FIELD POOL 

} 


WestTspur MEDIUM PIPELINE—BATCHED LIGHT 


Ratcliffe 
Ratcliffe 
Ratcliffe 
Frobisher 
Ratcliffe 


Midale 
Frobisher Alida 
Frobisher Alida 


UNIT FIELD 


Kenosee 
—_ Parkman 
— Queensdale East 
a7 Rosebank 

Steelman 

Steelman 
ae Steelman 
= Steelman 
ere Steelman 

Willmar 

Workman 
— Other 


FIELD 


TRANS-PRAIRIE PIPELINES LTD. 


UNIT Daly 
North Virden Scallion 
Routledge 

Vol. Unit #1 Virden Roselea 

— Other 


WestTspur Pipe LINE COMPANY—S.E. SASKATCHEWAN LIGHT 


Alida Unit FIELD 


East Unit 
Vol. Unit 
Vol. Unit 


ONTARIO 
Ontario 


LIST OF POOLS AND POOL GROUPINGS 


Alberta 


POOL 


Bow River PIPELines Ltp.: HEAVY 


Mannville A 

Mannville D 

Upper Mannville B 
Upper Mannville D 
Upper Mannville H 
Upper Mannville O 
Upper Mannville B 
Lower Mannville D 
Lower Mannville K 
Lower Mannville A 
Upper Mannville A 
Mannville D 


Heavy Crude Oil 


FIELD 


Taber South 
Taber South 
Other 


UNIT 


POOL 


Tilston 

Tilston Souris Valley 
Frobisher Alida 
Frobisher Alida 
Midale 

Midale 

Midale 

Midale 

Midale 
Frobisher Alida 
Frobisher 


Manitoba 
POOL 
Mississippian 
Mississippian 
Mississippian 


Mississippian 


Ontario 


POOL 


Total 
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POOL 


Mannville A 
Mannville B 


BP ExPLORATION CANADA LIMITED 


Chauvin 
Chauvin South 
ccs Chauvin South 
ar Chauvin South 
am Chauvin South 
— David 

ey Hayter 

Ves Other 


Mannville A 
Sparky A & B 
Sparky E 
Sparky H 
Lloydminster D 
Lloydminster A 
Sparky A 


Husky PIPELINE LTD. & MANITO PIPELINES LTD. 


Lloydminster 
Lloydminster 


Sparky C & GPA 
Sparky & GPC 
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UNIT 


Vol. Unit 
Non-Unit 
Vol. Unit #1 
Unit 1A 
Unit II 

Unit III 

Unit IV 

Unit VI 
Non-Unit 
Vol. Unit #1 


UNIT 


UNIT 


UNIT 
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Viking Kinsella 
Wainwright 


Wildmere 


Other 


TRUCK AND TANK CAR (HEAvy) 


Cessford 
Other 


FIELD 


POOL 


Wainwright B 
Wainwright & Sparky A 


UNIT 


Lloydminster A & Sparky 


B 


Total 


Saskatchewan 


POOL 


Husky PIPELINE Ltp. & MANITO PIPELINES LTD. 


Aberfeldy 
South Aberfeldy 


Dulwich 

Epping 

South Epping 

S.W. Epping 
Furness 

Golden Lake North 
Golden Lake North 
Golden Lake South 
Golden Lake South 
Gully Lake 

Gully Lake 
Lashburn 

Lone Rock 
Tangleflags 

Other 


Bow River Pipe Lines Ltp. 
Coleville 
Dodsland 


Dodsland 
Dodsland 
Eureka 

North Hoosier 
North Hoosier 
Smiley Dewar 
Other 

North Hoosier 
Smiley Dewar 
Other 


Sparky 
Sparky 


Sparky 

Sparky & G.P. 
Sparky & G.P. 
Sparky 

Sparky 

Waseca & Sparky 
Waseca & Sparky 
Sparky 

Waseca 

Waseca 

Waseca 

Waseca 

Sparky 

Total 


Bakken 
Viking 


Viking 

Viking Sand 
Viking 

Bakken 

Basal Blairmore 
Viking 

Basal Blairmore 


Viking 


SOUTH SASKATCHEWAN Pipe LINE COMPANY 


Battrum 
Cantuar Main 
Cantuar 

Delta 

Dollard 
Fosterton 

Gull Lake North 
Instow 

Main Success 
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Roseray 

Cantuar 

Lower Roseray 
Upper Shaunavon 
Upper Shaunavon 
Roseray 

Upper Shaunavon 
Upper Shaunavon 
Roseray 


UNIT 


Aberfeldy 
Unit 
Voluntary 
Unit 
Non-Unit 
Unit #1 
Vol. Unit #1 
Vol. Unit 
Non-Unit 


Vol. Unit #1 
Non-Unit 
Vol. Unit 


Eagle L. Vol. 


Unit 


Gleneath Unit 


Non-Unit 
South Unit 
Vol. Unit 
Vol. Unit 


Vol. Unit 


Unit #1 
Unit 

Unit 

Unit No. 1 
Unit 

Main Unit 
Unit 

Unit 

Unit 


FIELD 


North Premier 

Rapdan 

South Success 

Suffield 

Suffield 

Verlo 

Other s 


WeESTSPUR PiPE LINE COMPANY 
Benson 
Innes 
Lost Horse Hill 
Midale 
Midale 
Oungre 
Viewfield 
Weyburn 
Weyburn 
Other 


POOL 


Roseray 

Upper Shaunavon 
Roseray 

Upper Shaunavon 
Roseray Sand 
Roseray 


Midale 
Frobisher 
Frobisher Alida 
Central Midale 
Central Midale 
Ratcliffe 
Frobisher 
Midale 

Midale 


UNIT 


Unit #3 
Unit 
Unit 
Unit #2 
Unit #3 
Unit 


Unit 

Vol. Unit #1 
Unit 
Non-Unit 
Vol. Unit #1 
Unit 
Non-Unit 
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APPENDIX 2 
CRUDE OIL RESERVES AND PRODUCTIVE CAPACITY DATA SHEET 
A. FIED: 
SUBMITTOR: POOL: 
DATE: UNIT: 
B. PRODUCTIVE CAPACITY FORECAST ; C. OIL RESERVOIR DATA 
m% per day For Established Reserves 
From From at 1980-01-01 
Established Reserves Ne oN 
Reserves at Additions spr 


YEAR 1980-01-01 meecion ae aye 


Rock Volume, 104m? 
iene en gore 
1980 Connate Water, % 
Shrinkage, % 
1981 oot OLS eitees Ae lle ag cs at Lis ae SO Initial oil in place, 10&m¢ 
ee Hor. permeability, mD 
1983 =~ 
1984 Vert. permeability, mD 
4985 Pressure-Datum, m SS 
Initial Pressure, kPa 
1986 ott le dc Sli In Ns De ealoetie te Bonnie a Pa Initial oil viscosity, mPa.s 
1987 Pia sa SLA Nl hah hs aa a Sl IE ERR Ee, Current pressure, kPa 
1988 ernre, Cle eerie eo sty er en Current oil viscosity, mPa.s 
been Primary Recovery, % 
Improved Recovery, % 
1991 oie Sa AES A A OR te Improved Recovery Mechanism 
1992 ot lh MME Sy, SR al MORN eat oa, La Total Recoverable Oil, 106m? 
1993 : 
4994 Cumulative oil production 
4995 to 1980-01-01, 10&m? 
4996 Remaining Established Reserves 
4997 at 1980-01-01, 10&m3 
1998 
| 1999 
4 2000 
} 
q 
4 
sD. POTENTIAL RESERVES ADDITIONS 
q Improved # of Incremental 
; Recovery New Recovery 
Check Mechanism Wells 10&ms Comments: 
C] Infill Drilling 
teh Waterflooding 
C CO; 
hi Hydrocarbon 
a Chemical Flooding 
[] Thermal Techniques ee et ARE A SY er 
a Other: 
C] No Potential 
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Section A 


Normally, productive reservoirs will be identified by completing 

the spaces marked “‘FIELD’’ and “‘POOL”’. The space “UNIT”’ 

will be left blank except for: 

—cases listed in Appendix 1 where a unit, voluntary unit, or 
non-unit grouping of wells is to be studied; and 

—cases in which the submittor may wish to provide a single 
productive capacity forecast for a pool, but may wish to 
provide reservoir data (e.g.—recovery factors) on a unit 
basis. In these cases the submittor would use as many forms 
as required for the reservoir data, with only the first form in 
the series containing a pool productive capacity forecast. 


Section B 


The productive capacity forecast is divided into two columns. 
The first column should be based on the established reserves 
provided in Section C, and the second column should be based 
on the information provided in Section D. Productive capacity is 
defined as the estimated average annual ability to produce, 
unrestricted by demand but restricted by reservoir performance, 
well density and well capacity, oil sands mining capacity, field 
processing capacity and provincial rate limitations. 


Section D 


Information provided in Section D will assist the Board in 
assessing the potential for reserves additions from existing pools 
through drilling and expanded or new recovery mechanisms. 
Submittors are requested to indicate the most likely recovery 
mechanism or, in instances where more than one technique is 
judged to be potentially applicable, mechanisms can be ranked 
in order of preference. Comments should include a concise 
discussion of the salient factors which would influence the 
choice of technique. Where an operator has not provided a 
forecast of production from reserves additions in Section B, 
comments should include a probable starting date for the 
project and expected incremental production rates from the 
pool. The category, ‘‘No Potential’ should be checked only for 
those cases where costs would be beyond all reasonable expec- 
tations, or where suitable technology is unlikely to be developed 
during the forecast period. 
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APPENDIX 3 


NATURAL GAS DELIVERABILITY DATA SHEET 


A. FIELD: 
PLANTS & CAPACITIES: POOL: 
SUBMITTOR: LOCATION: 
DATE OF ESTIMATE: PRODUCING ZONE: 
RESERVES TYPE: —NON ASSOC GAS CAP SOLN 
LC] Es O 
5); CAPABILITY FORECAST (from established C. RESERVOIR DATA 
marketable reserves at 1980-01-01 of 
10®m3) 
Mean formation depth (KB) 
Millalresetvow pressive. 2 Ut) Pa 
102m3/d Reservoir temperature PG ae oe ee cee eG 
Drive mechanism 
Year (as is GHV) # Wells Comp’n kW 
—_—_— D. RAW GAS PROPERTIES 
1979 
, (production) : gt ta a Relative Density 
aes eR MMOD AN mK 9. air) oigaty Gocu a ihn Foe 9 re kPa, T,, K 
1981 iD eEE SLA hil ad ae ag ROO A la ee Composition (mol percent) C, 
1982 ln! acs a alte ALE RR a ae a OAc oN OA UST CAA MN 9 CPN Nan 
1983 LT SP EN TORE AN RS oot dO OPN OFM Om Cr+ 
1984 ALIS TNA UR OE See) ca SES Rg a ali ee rt a How He Ne 
1985 so Salva Wak 3 ot Nah aS IR yn Ca an CO, ___H2S 
1986 (by al AN 6 dO rs Uehara ea E. BASIC DELIVERABILITY DATA 
1987 
ieee Number of producing wells 
1989 oS a Lg el Sa TE aaa Jd 
4990 Number of capable wells 
Estimated wells at full development 
1991 IN EDS ee es th A A SSI 1 AR Delivery pressure, kPa 
1992 RS OU UL Ea ed AN LOE Se a Installed compression, kW 
1993 ier Nal Ok SR a a Se Estimated producing rate 
1 1994 uae RIE 9 ST kas at abandonment________108m3/well/day 
5 -1995 
: TRACT DATA 
1996 CONTRAC 
4 TOSI Salat 2 Sa MR eh Buyer(s) 
q 1998 Se Volume(s) dedicated 10&m? 
1999 SS DCQ(s), 10°m3/d 
3 2000 $$ Min. day(s), % of DCQ 
Max. day(s), % of DCQ 
_ GHV of marketable gas, MJ/m? fica is Lak ae ae ee 
4 : : Rate(s) of Take 
e. 
: : Tubing Datum AOF Potential (Raw Gas) Wellhead Deliverability (Raw Gas) 
Well Location 1.D. mm Depth Date LOG eh A BHOIP. Date LOR ye WHSIP WHFP 
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Section A 


In cases where reserves and deliverability apply to only part of a 
pool, a plat clearly indicating the part concerned should accom- 
pany the form. 


Section B 


All volumes submitted in Section B should be in respect of 
marketable natural:gas. The Board defines supply capability as 
the deliverability, unconstrained by market demand, that could 
be achieved when restricted only by reservoir performance, well 
capability, field, rocessing capacity, expected maximum wells 
and compression, the existing or assumed contract rate, and 
provincial rate limitations. Submittors are asked to identify such 
restrictions to facilitate the Board’s understanding of the capa- 
bility forecast, (i.e.—cycling scheme rates, allowables, facility 
limitations, etc.). 


The gross heating value should be reported on a dry basis. 


Section E 


The purpose of Section E is to document the basic data used to 
develop the forecast shown in Section B. Where individual well 
AOF (Absolute Open Flow) data are not available or were not 
used, submittors are asked to supply the alternative flow test 
data actually used, such as a pool average AOF, typical well 
AOF, or drill stem tests, showing the source (if based on another 
pool) and any assumptions or procedures employed in deriving 
average values. 


All volumes and rates should be clearly identified as to whether 
raw or marketable. 
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NATURAL GAS RESERVES DATA SHEET 


FIELD AND POOL 


SUBMITTED BY DATE 
TYPE OF RESERVE 
(ASSOCIATED OR NON-ASSOCIATED) 
MEAN FORMATION DEPTH PAB risk ieee Mabe Soe 
TYPE WELL (LOCATION) RESERVE ESTIMATE—INITIAL CONDITIONS 
eer or) Ce yy 
TOP OF PAYK.B._ SS. 
BASE OF PAY K.B.____SS. 


G/W, metres SS 
G/O, metres SS 
O/W, metres SS 
AREA, hectares 
h, metres 

VOLUME, 104m? 
0 


AVERAGE POROSITY (FRACTION) 
SOURCE 
CUTOFFS: POROSITY. 


SOURCE 


RERMEABIEIY. 22 SOURCE 


GAS SATURATION (FRACTION) 


Vie SOURCE GAS SAT., fraction 
BO mete en SE SGuRGE) = ais 
MNGi. Ft Tak 


Zz 
m?/m° 
GIP, 10&ms 
RESERVOIR LOSS 
PRODUCIBLE, 10&m? 
SURFACE LOSS 
MARKETABLE 


MARKETABLE GAS 
PRODUCED 

REMAINING 

ESTABLISHED MARKETABLE 


EFFECTIVE DATE 


Ni ALREOERVOIR PRESSURE (kpa)i__— 
OU CTS ah el eo cater eel Teo 2) So TORE NE 


PeoenVvOlIgweEMPERATUBE os ~°G 2 ee KK 
SOURCE 


COMPRESSIBILITY FACTOR Z 
PE Ra esd fll La 
Stra meme em mere ieee th Soh eh ae 


GAS ANALYSIS Pc. 
RELATIVE DENSITY 
SOURCE. 


IE Tob {fC Siieeciauiras BME ey Wee Ry Ge 0 


GROSS HEATING VALUE (MJ/m%) 
SOURCE 


POOL RECOVERY FACTOR____——”~SOURCE 


BEESURFACE LOSS FACTOR «SOURCE 
; % CO. % (ea % PLANT AND LEASE FUEL % 
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LIST OF POOLS AND POOL GROUPINGS 


FOR MARKETABLE NATURAL GAS RESERVES AND DELIVERABILITY DATA 


FIELD 


Aden 

Atlee Buffalo 
Basing 

Bellis 

Belloy 

Belloy 

Belloy 
Benjamin 
Benjamin 
Bindloss 
Birch 
Blueridge 
Burnt Timber 
Calling Lake 
Carson Creek 
Carson Creek 
Cessford 
Cessford 
Cessford 
Cessford 
Chinchaga 
Coleman 
Coleman 
Coleman 
Connorsville 
Craigend 
Cranberry 
Crimson 
Crossfield 
Crossfield 
Crossfield East 
Crossfield East 
Donalda 
Eaglesham 
Edson 
Enchant 
Esther 
Fairydell-BonAccord 
Ferrier 

Ferrier 
Ferrybank 
Figure Lake 
Fir 

Fir 

Fir 

Fox Creek 
Fox Creek 
Gilby 


Gilby 

Gilby 
Gladys 
Gold Creek 
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ALBERTA 


POOL 


Rundle A 

Viking B 

Turner Valley 
Nisku A 
Notikewin A 
Debolt A 

Debolt C 

Rundle A 

Rundle B 

Viking B 
Camrose B 
Jurassic B 
Wabamun A 
D-2B 

Beaverhill Lake A 
Beaverhill Lake B 
Viking D & H 
Basal Colorado E 
Mannville C 
Mannville H 
Slave Point A 
Rundle A 

Palliser A 

Palliser B 

Viking A 
Grosmont A 
Slave Point A 
D-3A 

Rundle A 

Basal Quartz A 
Wabamun A 
Elkton A 

Viking A,C & D 
Debolt A 
Gething A 

Basal Colorado A 
Banff A 

Basal Mannville A 
Cardium D 
Cardium E 


Lower Mannville A & B 


D-2B 
Triassic A 
Gething A 
D-3A 
Viking A 
Cadomin 


Basal Mannville H, L, Jurassic- 
Rundle & Upper Mannville A 


Basal Mannville D 


Basal Mannville A & Jurassic D 


Crossfield 20-27 
Cadomin B 


FIELD 


Gold Creek 
Gold Creek 
Granor 
Greencourt 
Greencourt 
Hanlan 
Heart River 
Holmberg 
Hunter Valley 
Hussar 
Hussar 
Hussar 
Hussar 
Jarrow 


Jumping Pound West 


Kaybob 
Kaybob 
Kaybob South 
Kaybob South 
Kaybob South 
Kaybob South 
Kaybob South 
Kirby 

Kirby 

Liege 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
Lone Pine Creek 
Lone Pine Creek 
Lookout Butte 
Lovett River 
Medicine Lodge 
Medicine River 
Minehead 
Mountain 

Nevis 

Okotoks 

Olds 

Olds 

Oyen 

Paddle River 
Pembina 
Pembina 

Pine Creek 

Pine Creek 

Pine Creek 

Pine North West 
Pouce Coupe 
Provost 


ALBERTA (CONT'D) 


* POOL 


Bluesky-Gething A 
Wabamun A 
Grosmont A 
Jurassic A 
_Pekisko A 

Swan Hills 47-17 
Notikewin 
Glauconitic A 
Rundle A 

Viking B 

Ostracod F 
Ostracod R 

Basal Mannville B 
Glauconitic | 
Rundle A & B 
Notikewin A 
Notikewin B 
Cadomin A 
Cadomin B 
Cadomin C 
Cadomin D 
Beaverhill Lake A 
Upper Mannville A 
Clearwater C 74-05 
Grosmont 

Rundle A 

Rundle B 
Wabamun 32-09 
Wabamun 33-10 
Leduc 36-32-10 
Leduc 14-33-10 
Wabamum A 

D-3A 

Rundle A 

Rundle A 

Viking A 

Pekisko P 
Beaverhill Lake 49-19 
Triassic 

Devonian 
Crossfield 
Wabamun A 
Wabamun C 

Viking A & Detritai B 
Jurassic-Detrital-Rundle 
Lobstick Glauconitic A 
Lobstick Glauconitic C & D 
Wabamun 
Wabamun C 

D-3 

D-3A 

Peace River A 
Mannville Z 


i” Blueberry Moun- 11-16-82-7W6 
tain 
Bonnie Glen SW17-47-27-W4 
Boundary Lake SE14-85-13W6 


6-10-44-12W5 

"4 12-46-14W5 
- 

_ Brazeau River SW31-48-12W5 

10-13-30-7W5 


ALBERTA (CONT'D) 


FIELD 


Cabin 

Cabin 

Clarke Lake 
Grizzly North 
Grizzly North 
Grizzly South 
Helmet 
Kotcho Lake 
Kotcho Lake 


Kotcho Lake East 


Louise 
Oak 
Petitot River 
Sierra 
Sierra 
Silver 
Sukunka 
Sukunka 
Sukunka 
Velma 
Yoyo 


FIELD 


Pointed Mountain 


APPENDIX 4 


ALBERTA (CONT'D) 


POOL 


Slave Point B 
Slave Point C 
Slave Point A 
Halfway A 
Halfway B 
Dunlevy A 
Slave Point A 
Slave Point A 
Slave Point C 
Slave Point C 
Slave Point 
Halfway A 
Slave Point 
Elk Point A 
Elk Point B 
Bluesky A 
Baldonnel A 
Baldonnel B 
Baldonnel C 
Gething 

Elk Point A 


APPENDIX B 


NORTHWEST TERRITORIES 


POOL 


Nahanni 


LIST OF GAS PROCESSING AND REPROCESSING PLANTS 


FOR NGL SUPPLY FORECAST 


‘FIELD POOL 
- | 
‘ Retlaw Mannville B & D 
Richdale Viking A & C 
Rowley Pekisko A 
Salter Mount Head 26-08 
Salter Turner Valley 26-08 
Savanna Creek Rundle A 
Shaw - Rundle 
Sinclair Doig 
Standard Viking A 
Stanmore Viking A & B 
Sylvan Lake Elkton-Shunda B 
Virginia Hills Belloy A 
Waterton © Rundle C 
Waterton Rundle D & E 
Waterton Rundle A & H 
Waterton Rundle-Wabamun A 
Waterton Wabamun B 
Whitecourt Pekisko E 
BRITISH COLUMBIA 
FIELD POOL 
Buick Creek Dunlevy A 
Buick Creek Dunlevy B 
Buick Creek Dunlevy C 
Bullmoose Baldonnel A 
Cabin Slave Point A 
GAS PLANT LOCATION OPERATOR 
Acheson 2-53-26W4 Canadian Propane Gas and 
ah Oil of Alberta Ltd. 
_ Ante Creek 18-65-23W5 Amoco Canada _ Petroleum 
a. ° Company Ltd. 
Bigoray 10-7-51-9W5 Chevron Standard Limited 


DeKalb Petroleum Corporation 

Texaco Canada Resources 
Ltd. 

Esso Resources Canada Lim- 
ited 

CDC Oil & Gas Limited 

Hudson’s Bay Oil and Gas 
Company Limited 

Petro-Canada Exploration Inc. 

Shell Canada Resources Lim- 
ited 


GAS PLANT LOCATION 
Canadian Industries—Edmonton 
Caroline 12-36-34-6W5 
Caroline SW20-34-4W5 
Carson Creek 4-23-61-12W5 
Carstairs 6-3-30-2W5 
Cessford 2-8-24-12W4 
Cherhill 4-24-56-5W5 
Chip Lake 10-29-53-10W5 
Cochrane 16-26-4W5 
Connorsville 9-32-25-15W4 
Cranberry 1-24-96-5W6 
Crossfield 1-2-26-29W4 
Crossfield East 9-14-28-1W5 


OPERATOR 


Canadian Industries Limited 

Altana Exploration Company 

Hudson’s Bay Oil and Gas 
Company Limited 

Mobil Oil Canada, Ltd. 

Home Oil Company Limited 

Hudson’s Bay Oil and Gas 
Company Limited 

Dome Petroleum Limited 

Lario Oil & Gas Company 

Alberta Natural Gas Company 
Ltd. 

Petro-Canada Exploration Inc. 

Dome Petroleum Limited 

Petrogas Processing Ltd. 

Amoco Canada _ Petroleum 
Company Ltd. 
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GAS PLANT 


Duhamel 
Dunvegan 
Edmonton 
Ethane Plant 
Edson 


Elmworth 


Elmworth 
Empress 
Empress 


Ferrier 
Ferrier 


Ferrier 
Ferrybank 


Fort Saskatche- 
wan 
Garrington 


Garrington 
Garrington 
Ghost Pine 
Ghost Pine 
Gilby 


Gilby 
Gilby 
Gilby 
Gilby 


Gold Creek 
Golden Spike 


Greencourt 
Harmattan East 
Homeglen 
Rimbey 

Hussar 

Innisfail 


Joffre 
Joffre 


Josephine 
Judy Creek 
Jumping Pound 
Kaybob 
Kaybob South 
Keybob South 


Leduc-Wood- 
bend 

Lone Pine Creek 
Lone Pine Creek 


Medicine River 
Minnehik-Buck 
Lake 
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LOCATION 


3-32-45-21W4 
15-3-8 1-4W6 
4-52-24W4 


3&4-11-53-18W5 


SE8-70-11W6 


4-8-69-8W6 
12-20-1W4 
11-20-1W4 
2-6-4 1-7W5 


14/15-21-38-7WS 


1-20-39-7W5 
2-1-44-28W4 


14-55-22W4 


2-20-34-3W5 


13-5-34-3W5 
11-17-34-3W5 
8-11-31-21W4 
4-33-31-23W4 
10-10-41-3W5 
1-24-41-3W5 
6- 13-40-3W5 
5-5-40-3W5 
15-22-40-3W5 


NW27-67-5W6 
NW22-51-27W4 


9-26-59-9W5 
NE27-31-4W5 


S$5-44-1W5 
13-36-24-21W4 
1-3-35-1W5 


14-36-38-27W4 
15-17-39-26W4 


NE 1-83-10W6 
15-25-64-11W5 
13-13-25-5W5 
8-9-64-19W5 


15-59-18W5 
1& 12-62-20W5 


2-34-50-26W4 


6-27-29-28W4 
6-23-30-28W4 


6-16-38-4W5 
10-5-46-6W5 


OPERATOR 


Mobil Oil Canada, Ltd. 

Anderson Exploration Ltd. 

Dome/Canadian Utilities Lim- 
ited 

Hudson’s Bay Oil and Gas 
Company Limited 

Canadian Hunter Exploration 
Ltd. 

Sulpetro of Canada Ltd. 

Dome Petroleum Limited 

Petro-Canada Exploration Inc. 

Amerada Minerals Corporation 
of Canada Ltd. 

Esso Resources Canada Lim- 
ited 

Texas Pacific Oil Canada Ltd. 

PanCanadian Petroleum Lim- 
ited 

Chevron Standard Limited 


Amerada Minerals Corporation 
of Canada Limited 

DeKalb Petroleum Corporation 

Dome Petroleum Limited 

Gulf Canada Resources Inc. 

Mobil Oil Canada, Ltd. 

Canadian Homestead Oils 
Limited 

Chevron Standard Limited 

Gulf Canada Resources Inc. 

Petro-Canada Exploration Inc. 

Texaco Canada Resources 
Ltd. 

Petro-Canada Exploration Inc. 

Esso Resources Canada Lim- 
ited 

Petrofina Canada Ltd. 

Canadian Superior Oil Ltd. 


Gulf Canada Resources Inc. 

C DC Oil and Gas Limited 

Shell Canada Resources Lim- 

ited 

Chevron Standard Limited 

Esso Resources Canada Lim- 
ited 

Amoco Canada 
Company Ltd. 

Esso Resources Canada Lim- 
ited 

Shell Canada Resources Lim- 
ited 

Petro-Canada Exploration Inc. 

Chevron Standard Limited 

Hudson’s Bay Oil and Gas 
Company Limited 

Esso Resources Canada Lim- 
ited 

Canadian Superior Oil Ltd. 

Hudson’s Bay Oil and Gas 
Company Limited 

Dome Petroleum Limited 

Candel Oil Limited 


Petroleum 


GAS PLANT 


Mitsue 

Nevis 

Nevis 

Nipisi 

Niton 

Niton 

Niton 

Niton 

Olds 

Paddle River 
Pembina 
Pembina 
Pembina 
Pembina 
Pembina 
Penhold 
Pincher Creek 
Provost 
Quirk Creek 
Rainbow 


Rainbow 


Rainbow 
Redwater 


Ricinus 
Ricinus 
Rockyford 
Rosevear 


Rosevear 
Simonette 


Strachan 
Strachan 
Sturgeon Lake 
South 
Sundance 


Swan Hills 


Sylvan Lake 
Sylvan Lake 


Sylvan Lake 


Tony Creek 


LOCATION 
30-72-4W5 
15-22-39-22W4 
9-33-38-22W4 
30-72-4W5 
16-55-13W5— 
10-56-11-W5 
14-18-54-12W5 
7-34-54-14W5 
6-18-32-1W5 
13-6-57-8W5 
13-24-48-7W5 
5-35-48-4W5 
15-48-3W5 
13-22-49-10W5 
NE36-47-4W5 
10-30-36-27W4 
23-4-29W4 
9-19-36-5W4 
4-21-4W5 
10-10-109-8W6 
12-23-110-7W6 


10-110-6W6 
29-57-21W4 


6-3 1-33-7W5 
11-30-35-8W5 
10-24-26-23W4 
NE11-54-15W5 


33-54-15W5 
6-63-25W5 


6-2-37-10W5 


11-35-37-9W5 
2-69-22W5 


6-25-54-21W5 
1-8-70-10W5 


1-2 1-38-2W5 
13-25-37-3W5 


14-32-37-3W5 


1-4-62-21W5 


OPERATOR | 


Chevron Standard Limited 

Chevron Standard Limited 

Gulf Canada Resources Inc. 

Amoco Canada _ Petroleum 
Company Ltd. 

Altana Exploration Company 

Dome Petroleum Limited 

Esso Resources Canada Lim- 
ited 

Norcen 
Limited 

Amerada Minerals Corporation 
of Canada Ltd. 

Canada-Cities Services Lim- 
ited 

Amoco Canada 
Company Ltd. 

Canada-Cities Services Ltd. 

Dome Petroleum Limited 

Texaco Canada Resources 
Ltd. 

Western 
Limited 

Ceja Corporation 

Gulf Canada Resources Inc. 

Dome Petroleum Limited 

Esso Resources Canada Lim- 
ited 

Aquitalne Company of Canada 
Ltd. 

Esso Resources Canada Lim- 
ited 

Mobil Oil Canada, Limited 

Esso Resources Canada Lim- 
ited 

Amerada Minerals Corporation 
of Canada Limited 

Amoco Canada 
Company Ltd. 

Western Decalta Petroleum 
Limited 

Shell Canada Resources Lim- 
ited 

Suncor Inc. 

Shell Canada Resources Lim- 
ited ’ 

Aquitaine Company of Canada 
Limited 

Gulf Canada Resources Inc. 

Hudson’s Bay Oil and Gas 
Company Limited 

Hudson’s Bay Oil and Gas 
Company Limited 

Shell Canada Resources Lim- 
ited 

Chevron Standard Limited 

General American Oils, Lim- 
ited 

Hudson’s Bay Oil and Gas 
Company Limited 

Dome Petroleum Limited 


Resources 


Energy 


Petroleum 


Decalta Petroleum 


Petroleum 


GAS PLANT 


Turner Valiey 
Twining North 
Virginia Hills 


Vulcan 
Waterton 


Wayne Rosedale 
Wayne Rosedale 
Westlock 
Whitecourt 
Whitelaw 
Wildcat Hills 
Willesden Green 
Willesden Green 


Wilson Creek 


Wimborne 
Windfall 


Worsley 
Zama 


Steelman 
Taylor 


LOCATION 
14-6-20-2W5 


SW31-32-24W4 
10-17-64-13W5 


SE24-15-22W4 
20-4-30W4 


12-4-28-20W4 
1-20-28-2 1W4 
26-54-25W4 
12-26-59-11W5 


6-16-26-5W5 
13-16-40-5W5 


1-17-42-6W5 
1-29-43-4W5 


4-12-34-26W4 
8-17-60-15W5 


7-22-87-7W6 
NW 12-116-6W6 


21-4-5W2 


OPERATOR 


Western Decalta Petroleum 
Limited 

Hudson’s Bay Oil and Gas 
Company Limited 

Shell Canada Resources Lim- 
ited 

Dome Petroleum Limited 

Shell Canada Resources Lim- 
ited 

CDC Oil & Gas Company 
Limited 

PanCanadian Petroleum Lim- 
ited 

Norcen Energy Resources 
Limited 

Petro-Canada Exploration Inc. 

Dome Petroleum Limited 

Petrofina Canada Ltd. 

Canadian Homestead Oils 
Limited 

Texaco Canada Resources 
Ltd. 

Amerada Minerals Corporation 
of Canada Limited 

Mobil Oil Canada, Lid. 

Amoco Canada _ Petroleum 
Company Ltd. 

Shell Canada Resources Lim- 
ited 

Hudson’s Bay Oil and Gas 
Company Limited 

Steelman Gas Limited 

Westcoast Transmission Com- 
pany Ltd. 
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APPENDIX 5 
NATURAL GAS LIQUIDS DATA SHEET 
A. SUBMITTOR: PLANT: 
DATE: 
B. Supply C. GAS: Source & Composition 
From Established Reserves Gas Pools Dedicated to Plant 
At 1980-01-01 Pool Gas Purchaser 
Ge C3 C, C5+ 
Year m?/d m3/d m3/d m?/d 
1979 
(produc- 
tion) 
1980 
1981 
1982 
1983 
1984 
1985 
1979 
ae Average Gas Composition 
1988 (Mol percent) 
sn Tice. eo Component Plant Plant | 
Inlet Gas Sales Gas | 

1991 ee RSs ane ee Oe ene a pipe ee Methane | 
1992 hile NYO AE hh aks ae oe aah) beheld Ethane er 
1993 Bh ire ii a al Pecat V ne Wh) seanlinde et Th: Propane Sa ee 
1994 pemBY BME IER BL Bs 0G ENA ha a yd ete ke i- Butane 
1995 pt ST yee ae a a US Le Se n- Butane 
1996 Pentanes+ (A ee A ee eee 
4997 Nitrogen eee oe eee 
1998 je MOM 

CO; SGA ana RO NY eM Ma 8D. 
wey % Other 
2000 


D. Plant and Related Facilities 


Actual Plant ‘Capacity. | ee ee 
Minimum Plant Throughput 10&m3/d 
If liquids are transported from the plant by pipeline, identify component and system 

If NGL mix is shipped/received for processing, identify destination/source of the mix 

Planned Modifications 
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APPENDIX 6 


: DEMAND FOR REFINERY FEEDSTOCKS 
: (CRUDE OIL & EQUIVALENT) 


(10°m?/d) 
j 1979 1980 1981 1982 1983 1984 1985 1990 1995 2000 
P 


QUEBEC AND EAST 


Total Domestic Sales of Refined 

Petroleum Product 

__ Add Sales of Refinery Produced LPGs. 
Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjust- 

a ments ; 

Deduct Gas Plant Butanes Supplied to 

Refineries 


Total Feedstocks Demand 
—Domestic 
_ - —Foreign 
{ 


ONTARIO AND WEST 


_ Total Domestic Sales of Refined 

: Petroleum Product 

_ Add Sales of Refinery Produced LPGs 

_ Deduct Product Imports 

__ Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjust- 
ments 

_ Deduct Gas Plant Butanes Supplied to 

Refineries 


_ Total Feedstocks Demand 
—Domestic 
—Foreign 


~ CANADA 


- Total Domestic Sales of Refined 
Petroleum Product 

__ Add Sales of Refinery Produced LPGs 
_ Deduct Product Imports 

_ Add Product Exports 

Losses, Industry Use and Other Adjust- 
ments 

_ Deduct Gas Plant Butanes Supplied to 
Refineries 


__—Domestic 
_ —Foreign 
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APPENDIX 6A 


BREAKDOWN OF REFINERY DEMAND FOR DOMESTIC FEEDSTOCKS 
1979 1980 1981 1982 1983 1984 1985 1990 1995 


QUEBEC AND EAST 


Domestic Light and Equivalent 
Domestic Heavy , 


Total 
ONTARIO AND WEST 


Domestic Light and Equivalent 
Domestic Heavy 


Total 
CANADA TOTAL 


Domestic Light and Equivalent 
Domestic Heavy 


Total 


Dennen ee eee eee eee eee ee EL 
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DEMOGRAPHIC AND ECONOMIC GROWTH 


The Board’s macroeconomic forecasts were prepared using a 
version of the CANDIDE econometric model. 


Base Case Macroeconomic Forecast 


The Board’s base case macroeconomic forecast is summarized 
in Tables C-l and C-2. 


For the 1980s, the Board’s forecast is that growth in real Gross 
National Expenditure (GNE) averages 3.1 percent per-year while 
inflation, as measured by the Consumer Price Index (CPI), 
increases at an average rate of 8.1 percent per year spurred by 
higher domestic energy prices. This modest economic perform- 
ance prevents the unemployment rate from declining substan- 
tially throughout the decade, and it averages 7.2 percent. In the 
1990s real economic growth accelerates somewhat to an 
annual average rate of 3.4 percent. This, combined with slower 
labour force growth, causes the unemployment rate to decline, 
averaging 6.1 percent over the decade. 


The forecast incorporates a fertility rate which remains constant 
at the replacement level of 2.1 children per female of child-bear- 
ing age throughout the forecast horizon. Net immigration attains 
levels of 40 000 and 60 000 persons in 1981 and 1982 respec- 
tively. Thereafter, net immigration is kept constant at 80 000 
persons per year. These factors produce an annual rate of 
growth in population which declines gradually over the forecast 
period, from an average annual rate of 1.1 percent during the 
1980s to an average rate of 0.9 percent per year during the 
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1990s. By the year 2000 the resultant population is 29 million 
persons, which is within the range of Statistics Canada’s most 
recent population projections. 


Increased participation of women in the labour force contributes 
to the aggregate labour force participation rate which increases 
steadily throughout the forecast period, from a level of about 64 
percent in 1980 to a level of 71 percent by the year 2000. 


With the exception of the housing industry, the investment sec- 
tor provides the bright spot of this forecast, both in the medium 
and longer term. Led by fixed private non-residential invest- 
ment, particularly in energy-related projects during the 1980s, 
the investment sector is the main engine of real growth in the 
next two decades (see Table C-1). Investment as a share of 
GNE increases steadily throughout the forecast horizon, with 
most of the increase taking place in the 1980s. 


The trade sector continues to play a major role in Canada’s 
growth performance throughout the forecast period. The combi- 
nation of a devalued Canadian dollar with better relative cost 
performance vis-a-vis Canada’s major trading partners provides 
strength to real export growth. 


In the 1980s growth in real consumer expenditure is forecast to 
average only 2.4 percent per year as a result of the negative 
effects of persistently high rates of inflation and unemployment 
on real incomes. Although growth in real consumer outlays 
accelerates somewhat during the 1990s it remains below the 
overall growth in real GNE. 


Table C-1 


COMPONENTS OF REAL” GROSS NATIONAL EXPENDITURE 
Range of NEB Forecasts 
Average Annual Growth Rates 
(percent per year) 


Actual 
1961-1970 
4 _ Gross National Bre 
_ Expenditure 
_ Business Investment OZ 
in Plant and Equipment 
__ Residential Construction 25 
. ~ Consumer Expenditure 4.4 
_ Government Current 6.7 
_ Expenditure 
_ Exports 9.3 
taal 


Forecast 
1971-1980 1981-1990 1991-2000 
3.9 Base ol 3.4 
High oo 4.0 
5.8 Base 4.7 4.9 
High 5.6 iS) /4! 
3.0 Base ie aes 
High 1.6 1.4 
Ani Base 2.6 HG) 
High Sir 3.5 
acyl Base 1.6 Ao 
High | onl 
4.2 Base She, 4.1 
High 4.3 4.7 
5:5 Base 3.4 3.9 
High 4.1 4.2 
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Table C-2 
PROJECTIONS OF THE CANADIAN ECONOMY 
Range of NEB Forecasts 
Average Annual Growth Rates 
(percent per year) : 
Actual : Forecast 
1961-1970 1971-1980 1981-1990 1991-2000 

Real Gross National 52 3.9 Base ca 3.4 
Expenditure High og 4.0 
Population 1.8 vel Base a 0.9 

High ia) 1.0 
Employment 2uh 3.0 Base ihe Tee 

High 1.9 1.8 
Households 2.8 219 Base ue, £3 

High 23 1.4 
Consumer Price Index Oth 8.0 Base 8.1 6.5 

High 7.6 6.0 
Real Personal 4.7 5.4 Base 25 3.0 
Disposable Income High eRe, 3.5 
RDP Commercial Sector 5.3 4.4 Base Oui 3.5 

High 39 4.1 
RDP Industrial Sector 5.6 3.6 Base 3.8 3.8 

High 4.7 4.6 
Productivity 2.9 dl Base wf) 1.8 

High 2.1 2.4 
Unemployment Rate % ) 4.7 6.9 Base Te 6.1 

High 7.0 5.6 
Real Per Capita GNP® 9 225 12 069 Base 14 685 18 740 
(1980 dollars per Person) High 15 839 21250 


(1) Average level over period, rather than growth rate. 
(2) Level at end of period, rather than growth rate. 


It is assumed that government spending restraint, particularly 
federal, will continue throughout the forecast period. This leads 
to weak growth in real government expenditures. 


Residential construction activity remains weak during most of 
the forecast period. Declining population growth discussed 
above combined with relatively strong growth in the housing 
stock during the 1970s, leave very little room for a strong 
expansion in this sector during the remainder of the century. 
Housing starts average 189 000 units per year over the forecast 
period and growth in the total stock of houses exceeds growth 
in demand with the result that the vacancy rate remains at 
recent levels. Rising home heating costs strengthen the tend- 
ency towards building more multiple than single dwellings over 
the forecast period. As a result of this, the stock of single 
houses as a percentage of the total housing stock declines from 
56 percent in 1979 to about 53 percent by the year 2000. 


Productivity is predicted to increase at a slower rate than during 
the 1960s and in the early part of the 1970s. Rising domestic 
energy prices and shifts in the composition of output from high 
to low-productivity industries are the main factors that contrib- 
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ute to the modest average productivity gain of 1.6 percent per 
year over the forecast horizon. 


Inflation, as measured by the CPI, is projected to stay in the 10 
to 12 percent range in 1981-82 and average 8.1 percent per 
year during the 1980s. Rising domestic energy prices and slow 
growth in productivity account for most of the inflationary pres- 
sures present over the 1980s. Beyond 1990, increases in the 
CPI abate somewhat as the adjustment of the economy to 
higher domestic energy prices is completed. 


High Case Macroeconomic Forecast 


To assess the impact upon energy demand of changing eco- 
nomic conditions the Board has also prepared a more optimistic 
high case forecast of the Canadian economy. While the base 
case forecast is predicated upon most likely estimates for the 
exogenous variables, the high case forecast is based on values 
which are possible, though less likely than the values used in the 
base case, and which are conducive to stronger economic 
growth. These two forecasts are compared in Tables C-1 and C- 
2 and were used to underpin the energy demand cases. The 


energy demand cases and their relationship to the macroeco- 
nomic forecasts and energy price assumptions are discussed in 
section 5.3. 


The changes made for the high macroeconomic case fall into 
two broad categories: those that increase the economy’s poten- 
tial for growth and those that increase aggregate demand. 


The high case includes 20 000 more net immigrants in each year 
of the forecast period than does the base case. The resultant 
total population of 29.5 million persons in the year 2000 is one 
half million greater than in the base case forecast. Also, in the 
high case the average rate of growth in labour productivity is 
projected to increase by 2.2 percent per year compared with an 
average rate of 1.6 percent in the base case. Both of these 
assumptions increase the economy’s potential for growth. 


On the demand side of the economy, the economic outlook for 
the United States and overseas economies is much stronger 
than the one assumed in the base case. This provides consider- 
able stimulus to Canadian exports which in turn leads to 
stronger aggregate demand. Real government current expendi- 
tures also grow at a faster rate than in the base case and this 
results in stronger domestic demand. Housing starts average 
198 000 units per year throughout the forecast period, com- 
pared with 189 000 units per year in the base case, resulting in 
stronger real growth in residential construction expenditures. 
Despite the increased level of housing starts, the vacancy rate 
remains about the same as in the base case as the stronger 
growth in the housing stock is offset by the increased growth in 
household formation stemming from a faster growing popula- 
tion. 


As a result of these changes, the high case macroeconomic 
forecast is characterized by faster growth of population and real 
GNE. Real GNP per capita is higher by 13.4 percent in the year 
2000 than in the base case. Although the level of unemployment 
in both cases is approximately the same by the year 2000, it 
falls more rapidly from current levels in the high case. Inflation, 
as measured by the CPI, increases less rapidly than in the base 
case, particularly after 1985. 
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THE MACROECONOMIC IMPACT RESULTING FROM 
POSTPONEMENT OR CANCELLATION OF OIL SANDS 
PROJECTS AND FROM OTHER OIL PRODUCTION CUT- 
BACKS 


INTRODUCTION 


A number of Submittors expressed concern about the macro- 
economic impacts of delays or cancellation of oil sands projects 
and cutbacks in other oil production. To estimate the overall 
economic consequences of delays or cancellation, the Board. 
developed two energy scenarios for illustrative purposes only. 
Both of these scenarios are highly improbable, but illustrate the 
range of effects possible. 


The first scenario examines the effects of a temporary reduction 
in conventional oil production from 1981 to 1985 and delays of 
five years in the expansion of existing oil sands plants and in the 
construction of new projects. The reduction in conventional oil 
production corresponds to that announced by the Government 
of Alberta: 9.5 thousand cubic metres (60,000 barrels) per day 
on each of 1 March, 1 June and 1 September, 1981. For the 
purpose of this appendix, the reserves not produced in earlier 
years, as a result of the reduction in conventional oil production, 
are not assumed to add to productive capacity in later years. 
Compared with the base case macroeconomic forecast this 
would reduce conventional oil production by about 7.5 million 
cubic metres in 1981 and by 10.5 million cubic metres per year 
over the period 1982 to 1985. Thereafter, conventional oil pro- 
duction would return to the levels projected in the base case 
macroeconomic forecast. There would be no investment in oil 
sands plants until 1986. Oil sands plant investments of some 
$10 billion in 1980 dollars, would be postponed and start in 
1986 and thereafter. 


In the second scenario, oil sands plant cancellation and perma- 
nent oil production cutbacks were assumed in order to illustrate 
the worst possible outcome. This scenario examines the effects 
of a permanent reduction in conventional oil production and of 
no expansion of existing oil sands facilities nor construction of 
new oil sands projects during the forecast period. Conventional 
oil production would be cut back by the same annual amounts 
as in the first scenario over the period 1981 to 1985, by 7.5 mil- 


() Components may not add to totals due to rounding. 


Syn- 
crude Cold 
Expansion Lake Alsands 
1981-1985 a 22 a 
4986-1990 1 335 5 001 4557 
~ 41991-1995 445 556 1 000 
1996-2000 — oo — 
1778 5 558 5 558 
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lion cubic metres in 1981 and by 10.5 million cubic metres per 
year from 1982 to 1985. After 1985, the cutback of 10.5 million 
cubic metres would continue until the year 2000. There would 
be no investment in oil sands plants during the whole forecast 
period. This would represent a total reduction in investment of 
some $29.6 billion in 1980 dollars relative to the base case. 


In both scenarios the decrease in total domestic oil production 
is fully ofset by increased oil imports, and the level of the 
petroleum compensation charge is adjusted correspondingly to 
cover the additional costs imposed on the oil import compensa- 
tion program. 


It should be noted that a reduction in conventional oil produc- 
tion would affect any associated gas production. Also, the elimi- 
nation of oil sands projects examined in the second scenario 
would reduce natural gas demand. These effects on natural gas 
production and demand were not considered. 


RESULTS 
Scenario | 


Scenario | and base case results are compared in Table D-1. 
The delay in oil sands investments and the oil production cut- 
backs for 5 years would moderately reduce overall economic 
growth and the level of employment of the Canadian economy 
in the short term. Real GNE in 1985, would be lower by some 
$5.9 billion in 1980 dollars, or by 1.8 percent, while employment 
would be lower by about 116 000 persons, or by 1.0 percent, 
than in the base case forecast. The increase in oil sands invest- 
ment in the later years would cause some acceleration in real 
GNE and employment growth and by 2000 both real GNE and 
employment would be slidhtly higher than in the base case. The 
impact on domestic inflation would be marginal. 


The increased oil imports caused by the temporary cutbacks in 
conventional oil production and the delays in the construction of 
oil sands plants would lead to a significant deterioration in the 
current account balance of some $2.1 billion in 1985 to $7.1 bil- 
lion in 1990. Slower economic growth in the earlier years of the 
forecast period would adversely affect the federal government 
budget balance which would deteriorate by some $5.1 billion in 
1985 and $6.5 billion in 1990, all in constant, 1980 dollars. 


OIL SANDS INVESTMENT IN SCENARIO | 
(millions of 1980$) 


Petro- Scenario Base 
Can Uniden- | Case 
NOVA tified Total Total 
-—— —- —- 5 860 
667 — 11 560 12227 
4 890 3 556 10 447 Palivs 
— Te WUE Pts 445 
5 558 10 671 29 121 29 644 
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Additional Crude Oil Imports 
(millions of cubic metres) 
(billions of 1980$) 


Real GNE Growth (average annual growth rate in percent) 


Base Case 
Scenario | 


Real GNE (billions of 1980$) 
Base Case 
Scenario | 
Difference (percent) 


Real Investment (billions of 1980$) 
Base Case 
Scenario | 
Difference (percent) 


Total Employment (thousands) 
Base Case 
Scenario | 
Difference (percent) 


Unemployment Rate (level in percent) 
Base Case 
Scenario | 
Difference (level) 


Consumer Price Index (1980= 100) 
Base Case 
Scenario | 
Difference (percent) 


Current Account Balance” 
(billions of 1980$) 
Base Case 
Scenario | 
(share of GNE in percent) 
Base Case 
Scenario | 


Federal Government Balance“ 
(billions of 1980$) 
Base Case 
Scenario | 
(share of GNE in percent) 
Base Case 
Scenario | 


(1) Converted to 1980 dollars using the GNE price deflator. 
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92 
ates 


3.0 
2.6 


1985 


334. 1 
328.2 
120 


84.1 
78:9 
Ore 


11676 
11 560 
=1.0 


6.8 
7.6 
0.8 


154.7 
155-5 
OLS 


—4.5 
—6.6 


—1.3 
—2.0 


—3.3 
—8.4 


sal) 
2.0 


MACROECONOMIC IMPACT OF SCENARIO | 


1981-1985 1986-1990 


S/ 
eee 


3. 1 
3.5 


1990 


389.3 
389.7 
0.1 


100.6 
100.6 
0.0 


12 648 
12 640 
=O 


6.7 
6.7 
0.0 


217.9 
218.3 
0.3 


eeu 
oe 


—0.5 
anf 2h) 


1.2 
0:0 


0.3 
—1.3 


1991-1995 


75 
Aiea 


3.2 
3.3 


1995 


455.7 
459.2 
0.8 


124.8 
125.5 
0.6 


13 737 
13 794 
0.4 


6.2 
5.8 
—0.4 


301.5 
302.6 
0.4 


0.2 
Out 


0.4 
—1.3 


TOES 
3.7 


2.4 
0.8 


1996-2000 


33 
7.6 


3.6 
3.6 


2000 


544.2 
547.4 
0.6 


154.9 
155.4 
0.1 


15 002 
15 096 
0.6 


5.0 
4.4 
—0.6 


408.8 
410.9 
0.5 


0.9 
—5.0 


0.2 
82) 


23.8 
15.6 


4.4 
2.8 


a 


Scenario Il 


Scenario |l and base case results are compared in Table D-2. 
The cancellation of oil sands investment and a permanent cut- 
back of conventional oil production have, as expected, a more 
significant impact. 


The lower levels of investment in Scenario Il] would slow down 
economic growth so that real GNE would be lower by some 
$5.9 billion in 1985, or by 1.8 percent, and $6.8 billion, or by 
1.7 percent, in 1990. These figures are in 1980 dollars. Employ- 
ment would also be lower by about 116 000 persons, or by 1.0 
percent, and 153 000 persons, or by 1.2 percent in 1985 and 
1990 respectively. 


The production cutbacks and increased oil imports, in spite of 
the investment reductions, would have a negative effect on the 
domestic rate of inflation as a result of the higher petroleum 
compensation charge imposed to cover the additional costs of 
imported oil. The CP! would be higher by some 0.5 percent in 
1985 and 1.7 percent in 1990 than in the base case. 


The increased oil imports would mainly affect Canada’s Current 
Account Balance which is forecast to deteriorate under this sce- 
nario by some $2.1 billion in 1985 and $9.7 billion in 1990, in 
1980 dollars. 


A slower growing economy, on the other hand, would signifi- 
cantly affect the federal government budget balance which, 
rather than attaining a surplus by the late 1980s as in the base 
case, would continue to show large deficits throughout almost 
all of the forecast period. 


CONCLUSIONS 


Total energy-related investments in the base case macroeco- 
nomic forecast represent on average 24.7 percent of total fixed 
capital formation over the period 1981-1985, and 23.6 percent 
over the period 1986-1990. Energy-related investments amount 
to 5.7 percent of GNE over the period 1981-1985, and 5.8 per- 
cent over the period 1986-1990. Investments in oil sands facili- 
ties, with a participation of about 11 percent in total energy- 
related investment over the period 1981 to 1990, do not repre- 
sent more than 2.7 percent of total fixed investments nor more 
than 0.7 percent of GNE over this period. 


Thus, a delay, or even an outright cancellation, of oil sands 
investments would have a moderate effect on overall growth 
and employment in the Canadian economy. However, the 
regional impact affecting several provinces would be consider- 
ably more severe given the absolute amount of the delayed or 
cancelled investments, which would amount to almost $10 bil- 


— lion in 1980 dollars, in the period 1981 to 1985. 


Cutbacks in the production of crude oil, temporary or perma- 


nent, combined with delays or cancellation of new oil sands 


_ developments and the related production of synthetic crude, 


would produce an important effect on the levels of crude oil 


_ imports and related policies or measures, such as the import 
_ compensation program and petroleum compensation charges. 


The impact of delays and cancellation would show up mainly in 
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the balance on Current Account of the Balance of Payments 
and in the fiscal position of the federal government. 


The impact discussed above would be mitigated if additional 
frontier oil supplies were brought on stream during the forecast 
period. 
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Table D-2 


MACROECONOMIC IMPACT OF SCENARIO II 
1981-1985 1986-1990 1991-1995 1996-2000 
Additional Crude Oil Imports 


(millions of cubic metres) 52 1098) 184 218 
(billions of 1980$) 11.9 24.9: 42.1 49.7 
Real GNE Growth (average annual growth rate in percent) 
Base Case 3.0 Be! See 3.6 
Scenario Il 2.6 ool SHG: Oar 
1985 1990 1995 2000 
Real GNE (billions of 1980$) 
Base Case 334. 1 389.3 455.7 544.2 
Scenario II Secor 382.5 450.5 539.6 
Difference (percent) —1.8 -1.7 —1.1 —0.8 
Real Investment (billions of 1980$) 
Base Case 84.1 100.6 124.8 154.9 
Scenario Il 78.9 95.6 120.1 150.7 
Difference (percent) —6.2 —5.0 —3.8 —2.7 
Total Employment (thousands) 
Base Case 11676 12 648 13:737 15 002 
Scenario Il 11 560 12 495 13 591 14 871 
Difference (percent) —1.0 —1.2 —1.1 —0.9 
Unemployment Rate (level in percent) 
Base Case 6.8 6.7 6.2 5.0 
Scenario II 7.6 Wah 7.0 5.6 
Difference (level) 0.8 1.0 0.8 0.6 
Consumer Price Index (1980e 100) 
Base Case 154.7 AAAS 301.5 408.8 
Scenario Il 15555 22S 308.8 A241 
Difference (percent) Os Le 2.4 ne Fe 


Current Account Balance") 
(billions of 1980$) 


Base Case —4.5 —2.1 0.2 0.9 
Scenario Il —6.6 —-11.8 -—16.3 —22.5 
(share of GNE in percent) 

Base Case -1.3 —0.5 0.04 0.2 
Scenario Il —2.0 -3.1 —3.6 —4.2 


Federal Government Balance“) 
(billions of 1980$) 


Base Case —3.3 ie 10.9 23.8 
Scenario II —8.4 —8.6 —5.3 1.6 
(share of GNE in percent) 

Base Case —1.0 0.3 2.4 4.4 
Scenario Il —2.5 —2.2 —1.2 0.3 


(1) Converted to 1980 dollars using the GNE price deflator. 
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OUTLINE OF THE NATIONAL ENERGY PROGRAM 


The major provisions of the NEP are presented in the following 
sections: 


(a) New Taxes and Income Tax Changes 
Petroleum and Gas Revenue Tax (PGRT) 


This new tax applies to gross oil and gas production revenue 
less operating costs. Deductions such as those for exploration 
and development expenditures, capital cost allowances, interest 
or Crown royalties, are not allowed. The tax itself is not deduct- 
ible for income tax or provincial royalty purposes. The PGRT 
starts at eight percent for 1981 but is subject to review if oil 
prices rise faster than $1 per barrel ($6.29/m%) every six 
months. 


Tax on Natural Gas and Liquefied Petroleum Gases (LPG) 


This new tax on the sale of natural gas starts at $.28/ gigajoule 
and increases progressively to a rate of $.70/gigajoule by 1983. 
On a heating value basis, the same rates apply to LPG. 


Depletion Allowance on Development and Exploration Expendi- 
tures 


Prior to the NEP, enhanced recovery equipment earned a deple- 
tion allowance at a rate of 50 percent and oil sands equipment 
at a rate of 33 1/3 percent. Heavy crude oil upgrading facilities 
did not qualify for such an allowance. Other exploration and 
development expenditures earned a depletion allowance of 
33 1/3 percent. 


The NEP has eliminated the depletion allowance on all conven- 
tional oil and gas development expenditures. Qualifying expen- 
ditures, net of any incentive payments in oil sands mining, terti- 
ary oil projects and heavy crude upgrading plants will earn a 
depletion allowance at a rate of 33 1/3 percent. This earned 
depletion will now be deductible up to a ceiling of 25 percent of 
resource income instead of the previous limit of 50 percent of 
total income. 


The 33 1/3 percent depletion allowance on domestic explora- — 


tion expenditures, net of any incentive payments, is maintained 
for 1981 but phased out for areas outside the Canada Lands by 
1984. The depletion allowance for net exploration expenditures 
on Canada Lands remains at 33 1/3 percent. 


Exploration Expense 


The NEP and subsequent announcements by the Government 


_ indicate that the definition of exploration expenditures which 


# qualify for incentive payments and income tax deductions will 
E change becoming effective in 1982. For conventional areas, the 
~ new definition indicates that discovery wells and wells which are 


abandoned receive exploration expense treatment. In frontier 


areas, delineation wells, where drilling commenced prior to the 
_ start of commercial production, discovery wells, and abandoned 


wells qualify for exploration expense tax treatment under the 


_ Income Tax Act. The former definition currently in effect, allows 
_ production wells to qualify for exploration well treatment if the 
~ well is not expected to commence commercial production within 
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twelve months of its completion in addition to discovery and 
abandoned wells. 


(b) Energy Prices 
Conventional Oil Price 


The conventional oil price schedule under the NEP shown in 
Tables E-1 and E-2 provides wellhead prices which increase $2 
per barrel ($12.58/m8) in each of 1981, 1982 and 1983, $4.50 
per barrel ($28.31/m%) in 1984 and 1985, and $7 per barrel 
($44.03/m3) in each year from 1986 to 1990. 


Tertiary Oil Recovery Price 


The NEP provides an incentive price for oil produced by tertiary 
recovery methods. The price starts at $30 per barrel 
($188.70/m8) in 1981 and will be adjusted based on the Con- 
sumer Price Index in order to converge with the conventional oil 
price by 1990 as shown in Tables E-1 and E-2. 


Oil Sands Price Schedule 


The NEP establishes an oil sands reference price of $38 per bar- 
rel ($239.02/m) escalated with the Consumer Price Index as 
shown in Tables E-1 and E-2. An exception is production from 
the existing Suncor plant which will receive the conventional oil 
price while any expanded production will receive the reference 
price. 


Blended Oil Price 


The NEP introduced the Petroleum Compensation Charge which 
when added to the conventional oil price gives the cost of oil to 
refineries. This charge incorporates the former Syncrude levy 
and progressively increases in order to pass the cost of oil 
imports on to consumers. The charge will be $2.55 per barrel 
($16.04/m’) for 1981 increasing by $2.50 per barrel 
($15.73/m3) in December of 1981, 1982 and 1983 reaching 
$10.05 per barrel ($63.21/m%) by 1984 as shown in Table E-3. 


The government has also established a charge to finance an 
increase in public ownership in the energy sector. This charge 
will be added as acquisitions are made. 


The blended price will never exceed 85 percent of the interna- 
tional price or the average price of oil in the United States, 
whichever is lower. 


Natural Gas Prices 


The NEP establishes an Eastern Canada refinery-gate price for 
natural gas which will be set at the same level in Toronto, Mont- 
real, Québec City and Halifax. For the three-year period starting 
1 November, 1980, the price of gas, including the natural gas 
tax, in the eastern zone will rise 42 cents per gigajoule (45 cents 
per Mcf) per year as shown in Tables E-1 and E-2. The Govern- 
ment has also established a charge to finance an increase in 
public ownership in the energy sector. This charge will be added 
as acquisitions are made. 
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Table E-1 
NATIONAL ENERGY PROGRAM: WELLHEAD OIL PRICES") 
Oil Sands® Tertiary Recovery Oil Conventional Oil 
Reference Price (15° API gravity) (38° API gravity) 
($/bbl) 
Jan. 1980 ae 14.75 , 
Aug. 1980 i —16:75 
Jan. 1981 38.00 30.00 Wari 
July 1981 Ucaras 
Jan. 1982 41.85 33.05 19:75 
July 1982 20575 
Jan. 1983 45.80 36.15 Z1Sho 
July 1983 22/5 
Jan. 1984 49.85 39.35 25.00 
July 1984 27.25 
Jan. 1985 54.10 42.70 29.50 
July 1985 S279 
Jan. 1986 95,09) 46.20 35:25 
July 1986 33.15 
Jan. 1987 63.20 49.90 42.25 
July 1987 45.75 
Jan. 1988 68.30 53.90 49.25 
July 1988 5255 
Jan. 1989 SLD: 58.20 Senza 
July 1989 5975 
Jan. 1990 79.65 62.85 63.25 
July 1990 66.75 


() Adapted from page 26 of the NEP. 

(2) Subject to cap of international price. 

(3) In later years, the price for tertiary recovery oil will depend upon the price for conventional oil. As the price for conventional oil approaches that for tertiary recovery, 
price differentials will develop to reflect quality differences, i.e., the cost of upgrading. The price of tertiary recovery oil will never be less than the price for conventional 
oil of a similar quality. 


NATURAL GAS PRICES AND TAXES® 


($/Mcf) 
Cumulative Natural Eastern Canada 

Gas Tax City-Gate Price Total 
Oct. 31, 1980 2.60 2.60 
Nov. 1, 1980 0.30 2.60 2.90 
July 1, 1981 0.45 2.60 SOS 
Jan. 1, 1982 0.60 2.60 3.20 
Feb. 1, 1982 0.60 248 Sood 
Aug. 1, 1982 0.60 2.90 3.50 
Jan. 1, 1983 0.75 2.90 3.05 
Feb. 1, 1983 O275 3.05 3.80 
Aug. 1, 1983 0.75 3.20 3.95 


(4) Adapted from page 35 of the NEP. 
Canadian ownership charge not included. 


262 


NATIONAL ENERGY PROGRAM: WELLHEAD OIL PRICES) 


Jan. 1980 
Aug. 1980 
Jan. 1981 
July 1981 
Jan. 1982 
July 1982 
Jan. 1983 
July 1983 
Jan. 1984 
July 1984 
Jan. 1985 
July 1985 
Jan. 1986 
July 1986 
Jan. 1987 
July 1987 
Jan. 1988 
July 1988 
Jan. 1989 
July 1989 
Jan. 1990 
July 1990 


() Adapted from page 26 of the NEP. 
(2) Subject to cap of international price. 


Oil Sands) 


Reference Price 


Table E-2 


Tertiary Recovery Oil® 


(15° API gravity) 
($/m*) 
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Conventional! Oil 
(38° API gravity) 


Y2.10 
105.38 
111.65 
117.94 
124.23 
130.52 
136.81 
143.10 
Lac) 
171.40 
185.56 
IRS, 
Ze\te 
243.74 
Coote 
287.77 
309.78 
331.80 
353.81 
375.83 
397.84 
419:86 


(3) In later years, the price for tertiary recovery oil will depend upon the price for conventional oil. As the price for conventional oil approaches that for tertiary recovery, 
price differentials will develop to reflect quality differences, i.e., the cost of upgrading. The price of tertiary recovery oil will never be less than the price for conventional 


oil of a similar quality. 


Oct. 31, 1980 
Nov. 1, 1980 
July 1, 1981 
Jan. 1, 1982 


Feb. 1, 1982 


Aug. 1, 1982 


Jan. 1, 1983 


Feb. 1, 1983 
Aug. 1, 1983 


(4) Adapted from page 35 of the NEP. 


NATURAL GAS PRICES AND TAXES”) 


Cumulative Natural 


Gas Tax 


.28 
42 
56 
706 
.56 
era) 
70 
.70 


$/GJ 


Eastern Canada 
City-Gate Price 


2.47 
2.47 
2.47 
2.47 
2.61 
2.19 
fay he) 
2.89 
3.03 


Total 


2.47 
2.15 
2.89 
3.03 
Salih 
3.31 
3.45 
3.59 
3.73 
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Table E-3 
ILLUSTRATIVE BLENDED PRICE CALCULATION’ 


Aug. 
1980 


Conventional Oil Price 16375 
Petroleum Compensation Charge sae) 


Blended Price’) 18.50 
Conventional Oil Price 105.36 
Petroleum Compensation Charge nen 
Blended Price®) 116.37 


(1) Based on Page 30, NEP 


Dec. Dec. Dec. Dec. 
1980 1981 1982 1983 
($/bbl) * 
16,745 18.75 20.75 2215 
2455 5.05 255 10.05 
19.30 : 23.80 28.30 32.80 
($/m*) 
105.36 117.94 130.52 143.10 
16.04 S876 47.49 6au2i1 
121.40 149.70 178.01 206.31 


(2) Transportation costs to particular refining centres and Canadian ownership charge are additional. 


(c) Energy Supply Incentive Programs 
Petroleum Incentives Program 


The NEP introduced the Petroleum Incentives Program which 
will compensate companies at varying levels, depending on the 
Canadian Ownership Rating (COR), for qualifying exploration, 
development and special project expenditures. The incentives 
vary from 10 to 35 percent of exploration and development 
expenditures in conventional areas outside the Canada Lands 
for companies exceeding 50 percent Canadian ownership. In 
frontier areas (Canada Lands) the incentives for exploration vary 
from 25 percent to 80 percent depending on the level of 
Canadian ownership. Development incentives in the frontiers 
vary from 10 to 20 percent depending on the degree of 
Canadian ownership of the company. 


Natural Gas Bank and Domestic Market Expansion 


The NEP will assist the holders of shut-in gas by accelerating 
the development of domestic markets and by providing a $400 
million fund to purchase gas. 


Crude Oil Upgrading Incentives 


The NEP increases the income tax deductions available to a 
heavy crude oil upgrading facility and allows the upgraded crude 
oil to receive a price in excess of the conventional oil price but 
not greater than the oil sands reference price. 


(d) New Legislation — Canada Lands 


The NEP introduced new legislation for Canada Lands which 
contains a number of provisions for frontier and offshore 
exploration and development which will revise land tenure and 
drilling requirement regulations. The legislation will also reserve 
to the Crown a 25 percent interest in every right on Canada 
Lands. This interest will be in the form of a carried interest, con- 
vertible to a working interest at any time prior to the authoriza- 
tion of a production system for a particular field. 


The government will require a minimum of 50 percent Canadian 
ownership for any production from Canada Lands. 
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A ten percent basic royalty plus a Progressive Incremental Roy- 
alty based on the profitability of each producing field will apply. 


(e) Oil Substitution Measures 


A major objective of the NEP is a rapid shift from oil to other 
more abundant fuels. In each of the residential, commercial and 
industrial sectors in every province, the goal is to reduce oil con- 
sumption to ten percent of total energy use. In the transporta- 
tion sector, the goal is to halt and eventually reverse, the growth 
of oil consumption. A related objective is to improve the effi- 
ciency with which Canada uses its crude oil supplies. 


Foremost is the policy of pricing natural gas to the consumer 
relatively cheaper in comparison to oil products. A range of oil 
substitution measures are presented in the NEP under the head- 
ing of Direct Action Programs’’, and they include incentives for 


conversion, pipelines extensions, expansion of energy distribu- 


tion systems, alternatives to gasoline, increased oil-use effi- 
ciency, and increased use of renewable energy. The Atlantic 
provinces will receive additional funding for other off-oil pro- 
grams. 


Natural Gas Pricing 


City-gate prices for natural gas will be set at the same level in 
Toronto, Montreal, Québec City and Halifax. The ratio of gas 
prices to oil will thus fall significantly in the next three years. The 
city-gate price of natural gas as a percent of the blended price 
of crude oil in Eastern Canada, will decrease from 80 percent in 
1980 to 67 percent in 1983. 


Conversion Incentives 


The NEP states that the federal government will seek agree- 
ments with the provinces to implement a program of incentives 
to assist homeowners and businesses to convert from oil. While 
details of the program may vary among provinces, the basic 
program will provide taxable grants to subsidize conversion from 
oil heating to natural gas, electricity or other services. The 
grants will cover 50 percent of the conversion cost, up to a 
grant maximum of $800, for conversions made after 28 October 
1980. 


No new residential unit built after 1 July, 1981 will qualify for 
federal financial assistance or guarantees if it is heated by oil 
unless no reasonable alternative is available. 


The federal government will establish a substantial fund to 
finance the capital cost of fuel-system conversions in building 
and facilities owned by the federal government and federal 
Crown agencies. 


Pipeline Extensions 


The NEP states that the federal government has the objective of 
having gas available to Maritime consumers by 1983. It will set 
aside up to $500 million, to be used, if required, to support the 
extension of natural gas pipelines into the Maritimes and to Van- 
couver Island. 


Expansion of Energy Distribution Systems 


To ensure the rapid expansion of gas pipeline distribution sys- 

tems, market-development bonuses will be offered to distribu- 

' tors upon commitment by the Provincial government to the ten 

percent oil share target, and agreement that the gas price 

incentive be used in part to pay for gas pipeline expansion 
rather than simply passed on to existing gas consumers. 


Alternatives to Gasoline 


For commercial fleets, taxable grants of up to $400 will be pro- 
vided for each vehicle converted to propane. The federal gov- 

ernment will convert its vehicles to propane wherever practi- 
cable, with a target of at least 8 000 propane vehicles over the 
next five years. 


The development of compressed natural gas as a motor fuel will 
be encouraged through a number of other programs. 


Oil-Use Efficiency 


7 The NEP states that the federal government has obtained com- 
- mitments from four refiners to reduce substantially their output 
1 of heavy fuel oil by installing equipment to upgrade it into light 
_ products. As a result, the NEP expects that heavy fuel oil pro- 
_ duction will fall by some 12 000 cubic metres (75 000 barrels) a 
b 

day by 1985. 

7 


The NEP also states that Petro-Canada is studying the possibil- 
q ity of installing a central upgrading plant to process some 
4 13 000 cubic metres (80 000 barrels) a day of heavy fuel oil 
_ from all Montreal refineries. 


» e 
¥ ae 


__ The NEP includes a commitment by the fedeal government to 
participate financially in a $1 billion heavy crude upgrading plant 
in Saskatchewan. 


Petrochemicals 
fa Y 


_ The NEP states that the petrochemical industry should not plan 
~on.using more oil in 1990 than it does now. It is suggested that 
g the industry should depend on natural gas, LPG’s or coal as a 
_ feedstock for future plants. 


- Renewable Energy 
To further enhance renewable energy supply, the federal gov- 


ernment is establishing a new Canadian alternative energy cor- 


A i 
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poration, Enertech Canada, to support the commercial produc- 
tion of renewable energy and conservation technologies. 


To encourage greater displacement of petroleum by biomass 
fuels, the Forest Industries Renewable Energy Program, which 
provides grants to forest industry firms that convert to wood- 
waste fuels, will be expanded to apply to other biomass fuels 
and to cover all industrial and commercial establishments. The 
existing $4 million limit on grants will be removed. 


(f) Energy Conservation Measures 


The NEP will expand and strengthen conservation actions in the 
private and public sectors. 


An enhanced conservation program will be offered in provinces 
and territories where neither natural gas nor reasonably priced 
electricity is available as an alternative to oil. A maximum of 
$800 covering 50 percent of eligible costs will be provided. Eli- 
gible measures include energy audits, oil furnace retrofits and 
additional insulation. 


Federal funding for the Canadian Home Insulation Program 
which provides home insulation grants of up to $500, will be 
increased from $80 million to $265 million annually. 


The National Housing Act will be used to support national 
energy objectives. Any new house, for which federal financing is 
sought after 1 July 1981, will be required to meet federal 
energy-efficient standards. The federal government will also 
develop new energy-efficient standards for houses built in north- 
ern Canada and accelerate its program to retrofit federal build- 
ings including 25000 housing units that it owns at defence 
bases, weather stations, transport facilities and national parks. 


An expanded energy audit program will be instituted to assist 
industries and businesses to identify and eliminate energy 
waste. An Industrial Conservation Program unique to the Atlan- 
tic provinces will provide up to 50 percent of the cost of energy 
efficient improvements in the industrial sector. 


Mandatory automobile fuel economy standards appropriate for 
Canadian conditions will be established under new legislation. 


Some $20 million has been earmarked for a cooperative pro- 
gram that would combine the two goals of job creation and con- 
servation in Canada’s municipalities. 


(g) Electricity in the Atlantic Region 


An immediate priority of the NEP is to replace existing oil-fired 
generating capacity in the Atlantic Region by lower-cost alterna- 
tives. A utility off-oil fund provides for grants of up to 75 percent 
of the cost of environmentally acceptable conversions of oil- 
fired electricity plants to coal, with a ceiling of $175 million for 
the conversion program. 


In addition to oil substitution measures the NEP provides federal 
support in the Atlantic Region for interprovincial electrical inter- 
connection, hydro development on the lower Churchill in Labra- 
dor, research and production in the coal mining industry in Nova 
Scotia, as well as other energy efficient projects. 


265 


oe ~ : 


Ni ey V-Gatcn \! in? \, kA 


a fie Noy, ake f t 
ee 7 7 [ i. ie i. vay Ke, ae 4 a wie y 1 
ia a as oy ‘ pry! fy = oe ane shave pte ey aT et ny ; 


Be yo a NAS Pe, ‘a i a 
tha noe iui “ie * Py Pah i yin a ii .. i se 


¢ 
Bo A ae wed < a . a ea 
pie asa i ce eA? 98 1S Gide,‘ er 


>, eo : ‘ Knrt rin. 4 a “ny i ist ' : eta ne 7 
7 Li i a ee hi ey ; fi ay - q 1 = % 

be” ‘ 1 hk ay cre j a ; i “5 Alp - ; - ; - yas 4 . 

; ; : aa oa Ris Pea : > . < one Py ; re 


‘Se 


aa iran Caton ities jaan wee Ladies ae na, 
: a.) yan ots At hie ~ ANP wal Ki 


otis Ps ieee. 
Pal AS yj 
itn , Ow % Oa ae a hata aes 


mae Ng, hen hey? hiv! a eee eeu subset sirens fey Wie su ighetingt coy Oe 

aaa ae eh Ts Aaa & A epi AMT Aes i 
i are ‘aay nial ery 14 as A Nath ay, . ba ai ikmily iting: ‘egy gaint mai Tied Se 14 
ae Pea ka aD jag ios ee ae 


he! 4 mes eects , eta A 0 eb a ann te Aa Cre SNS Liainh agg Ui nade 

be ee Mee er Dpirapuns ie? 

eae tae fy Nee sitar ae a 
ravi ASC es eds eng ‘aig (dae “ae, Seteat oe Sic 


(a Bas ioe adil rs Roky ee Ore al ae ne 
Se ae pie Ba ah ik i se Sieg ee five nests 8 


} iy! 


i Cue ae a et ahi a eee Doerner avaneee ate en HS 
by 1. ra ae Rca dee : by ysl: area Sy bet aay ea i Walia! ae 
« oe a ‘heey aie ven yeaa Na al sah sae one ry aac (i EEO wh 


{ 
eh eee 
ris, yar } 
ai a) Fs 11% + iy im iH 4s z a ean “itd Mb Ai ; an, 
¥ Pai: Mien Qa ‘woth a“ if me aon a y ~ Pag Maida GAY aay ern ANE: Fabs ae 
m, 4 aes St arth Fain Cha i Pee enh: Sane an eit ) 
mei ye eiP ~ j ian i , f 


. 
ta | 
|): 2p ee cee PH es wk ia meses aie 
he pe ae soy “o a a 
| Kt ania Bee ai 
e asthe oh eer ene ‘oh ‘a Pas dni Wg o that Pia Hide ee ah 
| Loy Dans aad Ye Lie eee A mie ae Ay art 


. ae th WDD ihe SND Se © ecto ar ee a Fu ait 
of 80 ES a MD eH cor, toh esb Fert, ne ee an 
te ace ise emer : 
Ff nl ae s 
h. 


a “eee seeing: oe i ant nchine vo venta oo Tae ee Ks 

a are ey id) 2) = RU es a Ro iy ry , Pia ct / 

D ) aa av cae | | ieiningte oh Mantis: 
a? Ain i ain i Man's aT =A it Win ai Mites ah gat on ee bt 
ri at CRleee ae . vn Ba caphi | i) Toles a alia Rl a ha 
ia Pee EM oe kraceen al et Sal i id Pee ay 
oe OR A ae ae ea Y 
a 120 enh eae ni oath aan beats 
ce ee eae pres apne Ra ‘ 


x ay 
> 


2 AN Nera 


i 
re 
ke 


D wa y ie Beh ss 


7 ae Ree eS ene 
J “Sng _ its aa gen 


Be ana Sak rant a pies 
phy ay br ae 


i Hw 2 cad ikon, 2 ae ie Piet Larne oA Reco ae 
, oy: ye sate a9 ha at tah 


: ces vith. “hae a ep eaagminlig tht ie irene er 

al des ¢ FAN 7 O 4 

RAE BR OSS © el PR fi tle) . _ 

; ‘ oe of aoa ‘oi loyal a airy aye y D Mh Ars ae a i ihe 
4 OVA. ae ‘alee 


| es oie aa cules oe ae eh ae fait 
ig A a y 6 it ‘lye dah 1 ih a . . 
¢ we a fy tahy var , ae ae | pee ia cs varied id its ic oda PA + phy pit 
oe ; - ‘ ‘ a) a poe 


‘ , f r vs) Me 4 , m PD, Be 1, ine o ee i ay ‘- ne u 7 me 
noe > eo ane ee en Lae on Mati 
a * . ie. . gO Ee Od ees, (aE a aa ‘abe persicl , a ia J cae 
| : os ae : a j oan : fo acl © . £6 (gil AME ER is fou a i bs er An 

h ie a ie We eer oti 5, oat 

2 | 7“ a “ - : all ai? . s ae a 1 cqtites. a¥ sme * ia ) ta An ‘ai om Ces a © \d os 


ff ; sina Ae 


on 


APPENDIX F 


Page 1 of 2 
PRIMARY ENERGY DEMAND - CANADA - 1980 ESTIMATE 
COMPARISON OF FORECASTS 
(PETAJOULES) 
NATURAL HOG FUEL 
GAS AND OTHER TOTAL 
INCLUDING PULPING RENEWABLE — ELECTRICITY PRIMARY 
ETHANE OIL LPG COAL LIQUOR ENERGY HYDRO NUCLEAR ENERGY 
CPA ges 4105 100 915 315 2 645 365 10220 
GULF POST-NEP 1 888 4 085 105 856 303 26 2196 523 9 981 
IMPERIAL PRE-NEP 1787 4074 122 994 316 Wis 2567 364 10240 
IMPERIAL POST-NEP 1h (Asive 4073 122 993 Sill 7 16 PAN S\i/ 364 10240 
NORCEN POST-NEP 1685 4 092 980 2208 328 9 338 
NOVA 1860 4146 9 700 
PETRO-CANADA (MAR.12,1981) 19790 3 682 65 870 US) 2 301 379 9105 
SHELL PRE-NEP 1 898 4133 68 891 201 12 2382 SHA 9 956 
TEXACO PRE-NEP 1 966 4 096 We 988 332 8 CueM SO OMe 
NEB MIDDLE DEMAND CASE 1 820 4 008 89 1019 318 9 2 660 436 10358 
PRIMARY ENERGY DEMAND - CANADA - 1985 
COMPARISON OF FORECASTS 
(PETAJOULES) 
NATURAL HOG FUEL 
GAS AND OTHER TOTAL 
INCLUDING PULPING RENEWABLE — ELECTRICITY PRIMARY 
ETHANE OIL LPG COAL LIQUOR ENERGY HYDRO NUCLEAR ENERGY 
GULF POST-NEP 2 443 3 854 184 1 230 347 27 2 664 701 11449 
IMPERIAL PRE-NEP 2 156 3 956 139 1151 369 17 Ze, 679 395 
NORCEN POST-NEP 2A 3 750 1143 2614 585 10209 
NOVA 2 243 3 967 10715 
PETRO-CANADA (MAR.12,1981) 2.335 3 485 62 Was Of 2670 SH | WONG 
SHELL PRE-NEP 22 eese 250 73 ene, 250 10 2 ey2 666 11026 
SHELL POST-NEP 2390 4013 73 QS 250 10 DSRS 666 10963 
TEXACO PRE-NEP 2 pASye} 3 988 146 1161 405 43 2648 Si} A ZSKA 
NEB MIDDLE DEMAND CASE 2424 3 830 103 1145 381 9 3 044 852 11788 
PRIMARY ENERGY DEMAND - CANADA - 1990 
COMPARISON OF FORECASTS 
(PETAJOULES) 
NATURAL HOG FUEL 
GAS AND OTHER TOTAL 
INCLUDING PULPING RENEWABLE ELECTRICITY PRIMARY 
ETHANE OIL LPG COAL LIQUOR ENERGY HYDRO NUCLEAR ENERGY 
CPA 2 364 4 334 188 1 396 443 43 3 074 TOCsmcrOnO 
GULF POST-NEP 2 852 3 820 PIES: 1 494 403 oe 3165 TOS Saal Sa a7 
IMPERIAL PRE-NEP 2003 3791 170 1399 443 19 3 185 1045 12554 
IMPERIAL POST-NEP 2 503 3 789 170 1 409 442 20 3 1185 1045 12564 
~NORCEN POST-NEP 2 310 3 652 1 284 3105 Foe hana 
NOVA 2 539 Swe, 11 889 
PETRO-CANADA (MAR.12,1981) 2649 3 407 55 1 442 116 See 798° 11647 
SHELL PRE-NEP 2710 4089 76 1 083 CATETE. 20 2 847 749 11850 
SHELL POST-NEP 3 040 3 749 76 1 083 PTET 20 2 847 749 +11 840 
TEXACO PRE-NEP 2 636 31995 Wey g29 484 106 3 163 is) We tsits! 
NEB MIDDLE DEMAND CASE 2199 3691 160 1 336 448 88 3 356 982 12860 
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Page 2 of 2 
PRIMARY ENERGY DEMAND - CANADA - 1995 
COMPARISON OF FORECASTS 
(PETAJOULES) ‘ 
NATURAL HOG FUEL 
GAS AND OTHER TOTAL 
INCLUDING PULPING RENEWABLE — ELECTRICITY PRIMARY 
ETHANE OIL LPG COAL LIQUOR ENERGY HYDRO NUCLEAR ENERGY 
GULF POST-NEP i225 3 923 218 1,922 472 86 3702 1346 14893 
IMPERIAL PRE-NEP 2779 3 871 189 1 696 527 54 aiS0 1-250. 13:675 
NORCEN POST-NEP 2 524 3 654 1455 3 566 995 wal 2s1'94. 
NOVA 2 895 3 942 13 147 
PETRO-CANADA (MAR.12,1981) 3 002 3 453 49 treo 159 3 761 1111 13264 
SHELL PRE-NEP 2946 4235 79 1164 292 33 2 949 964 12660 
TEXACO PRE-NEP 3018 3 876 hou) 1 534 540 164 3670 1029 13988 
NEB MIDDLE DEMAND CASE 3 090 3 835 210 es | 507 164 S519 1058 14089 
PRIMARY ENERGY DEMAND - CANADA - 2000 
COMPARISON OF FORECASTS 
(PETAJOULES) 
NATURAL HOG FUEL 
GAS AND OTHER TOTAL 
INCLUDING PULPING RENEWABLE — ELECTRICITY PRIMARY 
ETHANE OIL LPG COAL LIQUOR ENERGY HYDRO NUCLEAR ENERGY 
GULF POST-NEP 3496 4127 153 2415 570 158 4217 1569 16704 
IMPERIAL PRE-NEP 2978 3 960 211 2 132 580 ilisys) 31590 1448 15013 
IMPERIAL POST-NEP 2978 3 960 211 2129 579 15S 3 550 1448 15011 
NORCEN POST-NEP 2723 3 810 1643 4 063 1.286: “13'525 
NOVA S27 Ae yao 14 782 
PETRO-CANADA (MAR.12,1981) S366 3 624 48 2 060 195 4 359 1506 15128 
SHELL PRE-NEP 3198 4531 81 1 268 324 Sil 3233 999 13689 
SHELL POST-NEP 3 588 3 956 81 1 268 324 57, 3 233 999 13504 
TEXACO PRE-NEP 3 466 4 066 UGE i (Ase 613 269 4 228 1342 15904 
NEB MIDDLE DEMAND CASE 3 546 4178 223 2 051 568 267 S92 1416 16176 
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TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEWFOUNDLAND 22.6 22.8 23.0 24.2 25.6 
. NEB MIDDLE DEMAND CASE 25.1 26.7 27.4 28.7 30.5 
is 
F 
TOTAL ENERGY DEMAND 
j , 
‘ RESIDENTIAL SECTOR - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA =POST-NEP 43.3 48.4 52.0 55.6 59.4 
NEB MIDDLE DEMAND CASE 46.5 49.0 52.3 54.1 57.9 
TOTAL ENERGY DEMAND 
; RESIDENTIAL SECTOR - NEW BRUNSWICK 
; COMPARISON OF FORECASTS 
: (PETAJOULES) 
1980 EST 1985 1990 1995 2000 
4 NEW BRUNSWICK 42.3 
4 NBEPC 16.3 20.0 24.4 
7 NEB MIDDLE DEMAND CASE 34.0 38.5 40.8 43.5 45.7 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE we 743 7.9 8.7 9.2 
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GULF POST-NEP 

IMPERIAL PRE-NEP 

SHELL POST-NEP 

NEB MIDDLE DEMAND CASE 


GULF POST-NEP 

IMPERIAL PRE-NEP 

TERE POST-NEP 

NEB MIDDLE DEMAND CASE 


GULF POST-NEP 

IMPERIAL PRE-NEP 
ONTARIO PRE-NEP 
ONTARIO POST-NEP 

SHELL POST-NEP 

TCRE POST-NEP 

NEB MIDDLE DEMAND CASE 
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TOTAL ENERGY DEMAND 


RESIDENTIAL SECTOR - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
103.8 88.8 88.6 
109.0 106.0 104.0 
88.6 88.1 85.3 
112.9 121.6 128.1 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
281.6 238.8 236.6 
345.0 347.0 345.0 
272.4 281.4 294.0 
300.6 294.8 304.6 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
415.9 406.1 412.6 
476.0 469.0 453.0 
476.0 462.0 458.0 
357.8 361.6 351.3 
428.7 461.4 488.5 
434.4 432.8 442.3 


1995 
O2a7 
105.0 


134.9 


1995 
234.1 
340.0 
303.6 
328.8 


1995 
421.3 
443.0 
457.0 
438.0 


506.2 
465.3 


2000 
96.3 
107.0 
Thee 
143.1 


2000 
22005 
342.0 
314.2 
356.8 


2000 
430.7 
460.0 
464.0 


332.4 
524.8 
485.8 
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TOTAL ENERGY DEMAND 
; 
RESIDENTIAL SECTOR - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1 
. 1980 EST 1985 1990 1995 2000 
GULF  POST-NEP 44.6 44.0 44.0 43.8 44.4 
; MANITOBA — POST-NEP 57.3 60.2 62.8 65.0 66.9 
| SHELL §PRE-NEP 41.0 40.4. 38.2 36.3 34.5 
p TCPL POST-NEP 46.2 46.2 47.6 48.6 50.0 
NEB MIDDLE DEMAND CASE 54.1 55.7 a ae ite 62.6 69.7 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - SASKATCHEWAN 
; 
COMPARISON OF FORECASTS 
(PETAJOULES) 
] 
’ 1980 EST 1985 1990 1995 2000 
| GULP ~POST_NEP 55.2 55.9 56.9 58.4 61.0 
SPC 42.3 48.0 51.7 55.4 58.7 
SHELL § PRE-NEP 49.3 50.6 48.1 46.2 44.2 
TCPL POST-NEP 50.8 50.2 50.1 49.5 49.0 
NEB MIDDLE DEMAND CASE 74.9 78.8 h80.4 83.0 89.2 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - ALBERTA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF “POST-NEP 14772 128.8 137.8 147.5 158.3 
IMPERIAL §PRE-NEP 159.0 vires 186.0 197.0 208.0 
SHELL | PRE-NEP 125.4 142.3 143.9 145.2 145.6 
TCPL VOL.3,HIGH CASE 124.9 143.4 156.5 163.7 169.3 
NEB- MIDDLE DEMAND CASE : 153.9 169.8 417229 184.1 205.3 
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TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - BRITISH COLUMBIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
B.Gi 145.5 tOreg 176.8 
IMPERIAL PRE-NEP 133.0 137.0 139.0 144.0 
TCRE POST-NEP 102.1 109.7 118.4 125.0 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP WOvs2 104.4 106.7 OSS 
SHELL POST-NEP 90.2 94.1 94.6 
NEB MIDDLE DEMAND CASE 118.8 126.4 134.2 148.5 
TOTAL ENERGY DEMAND 
RESIDENTIAL SECTOR - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP (Zoro 1 066.7 1 083.1 1 108.3 
IMPERIAL PRE-NEP 1 374.0 1378.0 tS TAO 1 369.0 
NORCEN POST-NEP 969.6 947.5 932.8 961.2 
PETRO-CANADA (MAR.12,1981) We22a1 L3G5at VAGSOMs 1 609.8 
SHELL POST-NEP 1318.3 1 366.3 ARC TANS 6) 
TEXACO PRE-NEP VOASer 1 387.4 1 480.0 1616.9 
NEB MIDDLE DEMAND CASE 1 249.3 1 280.0 ores) te 1 407.1 
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2000 


148.0 
132.6 


2000 
114.4 
9S #7, 
167.5 


2000 
1134.6 
1 403.0 
1018.2 
17 asee 
1 384.3 
1814.4 
1517.4 
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TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - NEWFOUNDLAND 
COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 1995 2000 


NEWFOUNDLAND 14.9 16.3 20.0 24.7 30.4 
NEB MIDDLE DEMAND CASE 15.1 16.5 18.3 21.4 25,5 


TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - NOVA SCOTIA 
COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 1995 2000 


NOVA SCOTIA POST-NEP 22.6 26.8 31.9 38.1 45.1 
NEB MIDDLE DEMAND CASE 24.1 26,2 2ps 33.3 40.8 


TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 1995 _ 2000 


NEW BRUNSWICK 19.0 


NBEPC 6.9 SKS) ae 
NEB MIDDLE DEMAND CASE 16.8 ve ye 19.8 22.8 alco 


TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 


(PETAJOULES) 


ae 1980 EST 1985 1990 1995 2000 
oy.)6 OU NEB MIDDLE DEMAND CASE Bay, Hag) 3.4 3.7 4.7 
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TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - ATLANTIC 
COMPARISON OF FORECASTS : 
(PETAJOULES) ; 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 58.6 60.8 66.3 70.9 83.0 
IMPERIAL PRE-NEP 39.0 42.0 46.0 54.0 61.0 
SHELL POST-NEP 43.8 47.0 50.9 53.8 
NEB MIDDLE DEMAND CASE 58.7 63.8 69.9 81.2 98.8 
TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 212.6 210.4 993.2 253.1 286.8 
IMPERIAL PRE-NEP 133.0 143.0 155.0 1710 191.0 
TCPL POST-NEP 183.7 176.6 185.4 194.1 209.1 
NEB MIDDLE DEMAND CASE 193.4 199.6 209.1 235.5 285.6 
TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 321.5 324.1 348.4 7339323 451.0 
IMPERIAL PRE-NEP 301.0 329.0 S710 420.0 478.0 
ONTARIO PRE-NEP 281.0 290.0 303.0 317.0 324.0 
ONTARIO POST-NEP 300.0 
SHELL POST-NEP 166.2 174.3 179.9 200.1 
TCPL POST-NEP 274.3 266.5 280.4 304.5 RW AT! 
NEB MIDDLE DEMAND CASE 353.4 380.2 410.8 463.3 550.2 
274 


a a 


GULF 


POST-NEP 


MANITOBA POST-NEP 


TCPL 
NEB 


GULF 
SPC 
TCPL 
NEB 


GULF 


TCPL 
NEB 


POST-NEP 
MIDDLE DEMAND CASE 


TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
50.4 54.1 
38.6 44.7 
36.6 35.9 
39.1 41.5 
TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - SASKATCHEWAN 


POST-NEP 


POST-NEP 
MIDDLE DEMAND CASE 


POST-NEP 


IMPERIAL PRE-NEP 
SHELL 


PRE-NEP 
VOL.3,HIGH CASE 
MIDDLE DEMAND CASE 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
48.9 5289 
31.3 36.3 
20ei 27.6 
23.0 23.8 
TOTAL ENERGY DEMAND 


COMMERCIAL SECTOR - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 
A 3) 
thee) 

73.3 
9120 
htey Uj) 


1985 
HOWE 
132.0 

84.8 
100.7 
eeu 


1990 
60.0 
39.8 
(aeshed 
25.0 


1990 
22250 
155.0 

O35; 

92.9 
18929 


1995 
69.9 
42.9 
32.6 
21.3 
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2000 
715.3 
64.1 
41.8 
66.7 


2000 
80.1 
45.8 
36.9 
30.6 


2000 
315.0 
Zoe 
106.3 

85.4 
202.9 
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TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - BRITISH COLUMBIA 
COMPARISON OF FORECASTS 
(PETAJOULES) , 
1980 EST 1985 — 1990 1995 
B.C. 81.2 93.0 105.2 119.4 
IMPERIAL PRE-NEP 79.0 88.0 100.0 114.0 
TGPE POST-NEP 70.8 70.0 75.2 83.3 
TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 91.1 93:3 1O1e5 iS 
NEB MIDDLE DEMAND CASE 85.3 96.9 112.6 134.0 
TOTAL ENERGY DEMAND 
COMMERCIAL SECTOR - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 954.6 987.4 1 080.0 1 240.8 
IMPERIAL PRE-NEP 730.0 805.0 905.0 1OSS20 
NORCEN POST-NEP 599.4 608.1 599.7 641.9 
PETRO-CANADA (MAR.12,1981) 847.0 919.5 1114.0 1 366.3 
Siete POST-NEP 1393 794.2 857.2 
TEXACO PRE-NEP 930.3 1 004.5 alee 1 299.3 
NEB MIDDLE DEMAND CASE 904.8 978.0 1 063.5 1 209.0 
TOTAL ENERGY DEMAND 
PETROCHEMICAL SECTOR - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
NOVA SCOTIA POST-NEP vi iat 1.1 ie 
NEB MIDDLE DEMAND CASE 1.4 1.4 1.4 1.4 


276 


2000 


133.0 
94.5 


2000 
ASees 
168.6 


2000 
1 423.3 
1 186.0 
648.3 
1654.9 
947.3 
1578.4 
1 453.0 


oo NEB 


GULF POST-NEP 
IMPERIAL PRE-NEP 
SHELL POST-NEP 


NEB MIDDLE DEMAND CASE 


POST-NEP 
PRE-NEP 
POST-NEP 
POST-NEP 
MIDDLE DEMAND CASE 


GULF 
IMPERIAL 
SHELL 
TCPL 
NEB 


GULF 
IMPERIAL 
ONTARIO 
SHELL * 
ETCPL 


POST-NEP 
PRE-NEP 
PRE-NEP 
PRE-NEP 
POST-NEP 
MIDDLE DEMAND CASE 


TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 

1.6 1.6 1.6 

1.0 8) a8 

1.3 1.3 1.3 

1.4 1.4 1.4 

TOTAL ENERGY DEMAND 
PETROCHEMICAL SECTOR - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) 

1980 EST 1985 1990 

5601 P76 117.6 

62.0 61.0 69.0 

oH ANS) 69.6 70.7 

34.8 39.55) LO PSIES) 

62.8 76.4 76.4 

TOTAL ENERGY DEMAND 
PETROCHEMICAL SECTOR - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 

1980 EST 1985 1990 

167.0 169.8 Tehsil 

177.0 19-720 209.0 
156.0 190.0 232.0 
Wg: 175.8 U7o8 
10s 136.9 145.3 
138.2 169.3 168.8 


1.4 


1995 
AA LG 
Tae 


63.9 
119.4 


1995 
Wel 
oncao 
232.0 
lentes 
146.6 
AOtee 
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2000 
Mihi! 
223.0 
232.0 
180.1 
149.2 
167.0 


fd 
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TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 

PETRO-CANADA — POST-NEP 3.7 ney: Mes eh 

SHELL PRE-NEP BD: PAP: oe 

TCPL POST-NEP 2.4 2.3 oe 

NEB | MIDDLE DEMAND CASE 4.2 4.2 4.2 
TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP Het 1G 
TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
GULF POST-NEP 86.4 180.2 DNeeo 
{MPERIAL PRE-NEP 9o0 193.0 260.0 
SHELL POST-NEP 100.4 232.6 359.0 
TOPE VOL.3, HIGH CASE 114.0 2510-03 332.8 
NEB MIDDLE DEMAND CASE 17720 361-9 490.4 

TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
IMPERIAL PRE-NEP 4.0 5.0 5.0 
TCPL  POST-NEP 4.5 16.0 26.1 
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1995 


1995 
231.5 
347.0 


350.2 
533.2 


2000 


2000 
2oece 
464.0 
359.0 
349.6 
663.6 


eae See 


oa 


ne es ee 


> i, Sel 
a 


ys 


TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP ed 18.7 6.5 
SHELL POST-NEP 3.8 34.6 34.6 
NEB MIDDLE DEMAND CASE 5:5 20:0 20.9 
TOTAL ENERGY DEMAND 


PETROCHEMICAL SECTOR - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
GULF POST-NEP 314.8 488.7 523.1 
IMPERIAL PRE-NEP 343.0 456.0 545.0 
NOVA 224.0 Silov0 476.0 
PETRO-CANADA (MAR.12,1981) 377.6 490.6 541.4 
SHELL POST-NEP 416.9 554.5 730.8 
TEXACO PRE-NEP 438.4 625.3 TNCs a 
TCPL POST-NEP Zorg 543.5 674.3 
NEB MIDDLE DEMAND CASE 389.0 634.0 762.1 

TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - NEWFOUNDLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) | 
1980 EST 1985 1990 
NEWFOUNDLAND 54.2 60.1 70.0 
NEB MIDDLE DEMAND CASE 55.0 60.5 65.6 


1995 


1995 
540.2 
636.0 
671.0 
570.4 


733.7 
746.6 
854.7 


1995 
75.0 
Oge9 


APPENDIX G 
Page 11 of 25 


2000 
540.9 
766.0 
G76.0 
600.2 
740.4 
735.5 
749.4 
984.9 
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TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NOVA SCOTIA POST-NEP 52.3 So-o 60.1 
NEB MIDDLE DEMAND CASE LOL5 File 83.3 


TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEW BRUNSWICK eet 
NBEPC 14.8 18.3 PAs. 
NEB MIDDLE DEMAND CASE 63.7 69.5 74.4 


TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE 122 ee 1.4 


TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 163.7 179:8 211.9 
IMPERIAL PRE-NEP 127.0 196.0 218.0 
SHELL POST-NEP 113.8 1729,0 148.4 
NEB MIDDLE DEMAND CASE 190.4 208.2 224.5 
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1995 
65.4 
89.2 


1995 


79.5 


1995 
261.8 
238.0 


240.1 


2000 
71.4 
100.6 


2000 


89.6 


2000 
207.7 
259.0 
193.5 
270.0 
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\ TOTAL ENERGY DEMAND 

: 

} OTHER INDUSTRIAL SECTOR - QUEBEC 

: 

; COMPARISON OF FORECASTS 

7 (PETAJOULES) 

1980 EST 1985 1990 1995 2000 
GULF = POST-NEP 524.8 567.0 637.6 728.6 847.1 
IMPERIAL — PRE-NEP 536.0 577.0 615.0 659.0 692.0 
TCPL POST-NEP 469.5 494.8 545.2 589.2 638.6 
NEB MIDDLE DEMAND CASE 534.1 544.3 582.6 622.8 703.3 

TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 

GULF  POST-NEP 865.4 963.2 1 090.0 1 265.4 1464.3 

IMPERIAL PRE-NEP 851.0 951.0 1 072.0 1197.0 1 302.0 

ONTARIO — PRE-NEP 911.0 1114.0 1270 1 401.0 1543.0 
ONTARIO = POST-NEP 1 264.0 

SHELL PRE-NEP 477.2 549.8 590.6 705.8 817.2 

TCPL POST-NEP 787.7 926.6 1 082.1 1 241.0 1424.0 

NEB MIDDLE DEMAND CASE 840.8 906.9 980.4 1106.5 1383.0 


TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
Bee ar POST-NEP 60.0 66.2 72.4 81.6 93.5 
MANITOBA POST-NEP 48.0 56.0 66.1 ee Gry. 
ecg SAE PRE-NEP 46.4 50.3 56.0 62.1 63.6 
Wer POST-NEP 41.2 47.1 55.6 60.5 66.3 
_ NEB MIDDLE DEMAND CASE 48.6 54.7 60.4 CNG TO 
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TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJQULES) 
1980 EST 1985 
GULF POST-NEP 67.6 TOSz7 
SPC 56.0 67.5 
SHELL PRE-NEP 100.7 T1561 
TCRU POST-NEP 64.1 Ten 
NEB MIDDLE DEMAND CASE 81.8 99.4 
TOTAL ENERGY DEMAND 


3 


OTHER INDUSTRIAL SECTOR - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 

GULF | POST-NEP 230.5 350.4 
IMPERIAL | PRE-NEP 299.0 412.0 
SHELL | POST-NEP 364.2 Atay 
TCPL -VOL.3,HIGH CASE 234.0 325.6 
NEB | MIDDLE DEMAND CASE 210.8 306.7 

TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 
Be: 439.3 
IMPERIAL PRE-NEP 390.0 
TOPE POST-NEP 282.9 
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1985 
S225) 
458.0 
325A 


1990 
537.8 
543.0 
473.8 
357.5 
397-9 


1990 
52.0 
550.0 
364.8 


1995 
V7857 
84.2 
147.8 
95.1 
134.5 


1995 
652.6 
FOS 


300m 
475.0 


1995 
GVo-g 
655.0 
400.1 


2000 
205.3 
94.8 
164.3 
108.1 
L7Sr2 


2000 
721.4 
819.0 
Lo WAS Ho) 
288.1 
594.1 


2000 


730.0 
429.3 
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TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 403.7 448.6 508.6 578.9 678.0 
NEB MIDDLE DEMAND CASE 419.2 469.1 548.1 SA S14) 727.2 
TOTAL ENERGY DEMAND 


OTHER INDUSTRIAL SECTOR - TOTAL CANADA 


COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP Pao keys: 2 680.8 3221.6 3 746.2 4 316.5 
IMPERIAL PRE-NEP 2 371.0 TAY) 3 140.0 3 608.0 Saeasme) 
PETRO-CANADA (MAR.12,1981) 1928.4 Abe s 2 530.6 Ag Qu, 3 064.9 
SHELL POST-NEP 2 505.4 2924.5 3318.2 4 069.9 
TEXACO PRE-NEP 249%22 2 462.1 2 TOSLo Bien 3 542.7 
NEB MIDDLE DEMAND CASE 2 325.6 BSS9!3 PAN OS) 3 272.1 3 881.7 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - NEWFOUNDLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
a NEWFOUNDLAND 39.3 45.4 50:9 56.6 62.1 
. NEB MIDDLE DEMAND CASE 42.1 43.6 46.0 48.5 53.4 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 

NOVA SCOTIA POST-NEP 73.8 40.9 40.9 44.6 48.1 
NEB MIDDLE DEMAND CASE 71.5 73.8 77.1 80.9 86.1 
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TOTAL ENERGY DEMAND 
TRANSPORTATION SECTOR - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEW BRUNSWICK 68.0 
NEB MIDDLE DEMAND CASE Wl s Sous, 60.8 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE 9.0 9.0 9.0 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 182.6 192-8 200.8 
IMPERIAL PRE-NEP 188.0 181.0 V72:0 
SHELL POST-NEP 116928 160.5 162.6 
NEB MIDDLE DEMAND CASE 179.8 184.8 19287: 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 449.4 457.8 469.2 
IMPERIAL PRE-NEP 467.0 448.0 412.0 
SHELL POST-NEP 433.3 384.3 383.3 
NEB MIDDLE DEMAND CASE 435.9 419.2 417.1 
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1995 


63.1 


1995 
8.8 


1995 
215.9 
164.0 


201.3 


1995 
490.9 
391.0 


410.7 


2000 


66.6 


2000 
9.0 


2000 
23.6 
Uist) 30) 
Ligon’, 
214.6 


2000 
520.6 
S720 
413.4 
421.9 


TOTAL ENERGY DEMAND 
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TRANSPORTATION SECTOR - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF § POST-NEP 648.2 660.3 683.9 723.8 780.3 
IMPERIAL = PRE-NEP | 663.0 636.0 615.0 588.0 562.0 
ONTARIO PRE-NEP 625.0 642.0 682.0 735.0 786.0 

ONTARIO + POST-NEP 642.0 
SHELL | POST-NEP 618.0 547.5 548.4 591.4 
NEB MIDDLE DEMAND CASE 642.4 649.9 662.6 675.4 711.5 
TOTAL ENERGY DEMAND 
TRANSPORTATION SECTOR - MANITOBA 
COMPARISON OF FORECASTS 

(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF § POST-NEP 87.5 89.2 90.8 94.1 97.9 
MANITOBA —_POST-NEP 83.2 76.1 recog 74.5 78.0 
SHELL | POST-NEP 75.9 69.9 69.5 76.8 
NEB MIDDLE DEMAND CASE 85.0 84.2 84.4 85.0 92.7 

| TOTAL ENERGY DEMAND 
TRANSPORTATION SECTOR - SASKATCHEWAN 
COMPARISON OF FORECASTS 

(PETAJOULES) 
Bi 1980 EST 1985 1990 1995 2000 
GULF  POST-NEP 98.6 104.6 110.3 115.9 124.8 
-. SHELL POST-NEP Fe 70.1 70.4 78.1 
NEB MIDDLE DEMAND CASE 96.3 97.5 102.5 104.9 14229 
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TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 269.8 314.9 363.3 
IMPERIAL PRE-NEP TINY) 329.0 37520 
SHELL POST-NEP 226.1 283.1 301.3 
NEB MIDDLE DEMAND CASE 269.3 304.7 345.3 
TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
B.C. 228.6 284.4 305.2 
IMPERIAL PRE-NEP 250.0 285.0 320.0 


TOTAL ENERGY DEMAND 


TRANSPORTATION SECTOR - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 245.9 262.1 276.4 
SHELL POST-NEP 239.0 274.3 289.6 
NEB MIDDLE DEMAND CASE 248.6 281.8 316.6 
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1995 
413.8 
418.0 


385.7 


1995 
340.7 
357.0 


1995 
294.3 


353.5 


2000 
468.0 
433.0 
383.5 
428.5 


2000 


3720 


2000 
318.0 
359.1 
403.6 
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TOTAL ENERGY DEMAND 
TRANSPORTATION SECTOR - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 
DOME 193251 weZ220 20/64 212875 2 554.9 
GULF POST-NEP eter ee) 2 082.1 Zuo. 0 2 348.4 (2541.6 
IMPERIAL PRE-NEP 2 070.0 Zio. 2 133.0 2 164.0 2 149.0: 
NORCEN POST-NEP 1874.7 WA O2.4 ai Issue) 1 790.0 899.7 
PETRO-CANADA (MAR.12,1981) So. 1 935.8 2,025.3 2 097.1 2230.5 
SHELL POST-NEP 1 834.5 ee ORO i 62573 2 049.6: 
TEXACO Pitt-NiEP 1 876.9 1 870.6 1974.8 1 956.3 ZAat.O- 
TEXACO POST-NEP 1 853.0 1962.0 1 940.0 2 094.0 
NEB MIDDLE DEMAND CASE hae heyy (iae 22203 2 ve Wee 2216.5 2385.2 

TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - NEWFOUNDLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 4990 1995 2000 
NEWFOUNDLAND » 2.9 3.4 41 5.0 6.1 
NEB MIDDLE DEMAND CASE 3.0 3.4 3.8 4.4 5.2 

TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA POST-NEP 6.4 oes, 5Os6 5.8 5.9. 
NEB MIDDLE DEMAND CASE 5.6 6.2 720 Tes) 9.3 
TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 19985 ' 2000 
NEW BRUNSWICK es) 


NEB MIDDLE DEMAND CASE 8.0 8.9 T00n, 11.4 13.4 
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TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) : 
1980 EST 1985 1990 - 1995 
NEB MIDDLE DEMAND CASE 5) 6 6 8 
TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - ATLANTIC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF PRE-NEP 18.0 20:9 25-4 29.9 
GULF POST-NEP 9.6 tas bon? hoe 
IMPERIAL PRE-NEP 17.0 19.0 2i'.0 23.0 
SHELL POST-NEP 15.4 Aen 19.0 
NEB MIDDLE DEMAND CASE Wie 19.1 2.0 247, 
TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - QUEBEC ; 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 61.0 67.6 76.8 89.1 
IMPERIAL PRE-NEP 5onU 63.0 Ty) 79.0 
SHELL POST-NEP 56:2 61.9 66.4 
NEB MIDDLE DEMAND CASE 57.8 Gied 67.8 toes 
TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP Yafey 87.3 101.9 116.4 
IMPERIAL PRE-NEP 66.0 77.0 89.0 104.0 
ONTARIO PRE-NEP 70.0 73.0 77.0 78.0 
SHELL PRE-NEP Loar 82.6 90.9 97.7 
NEB MIDDLE DEMAND CASE igs lar 90.0 102.4 116.4 
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2000 


2000 
33.6 
18.4 
25.0 
24.4 
28.7 


2000 
COS 
88.0 
76.0 
83.7 


2000 
130.9 
122.0 

78.0 
104.5 
133.5 


TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP Th 9.3 10.6 
SHELL PRE-NEP 6.7 te Tea 
NEB MIDDLE DEMAND CASE 8.4 10.0 Taz 
TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 

GULF | POST-NEP 12.0 15.2 18.2 

SHELL  PRE-NEP 10.6 1d 42/9 

NEB MIDDLE DEMAND CASE 11.6 12.9 14.3 
TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 40.5 50.7 56.5 
IMPERIAL PRE-NEP 48.0 SoL0 73.0 
SHELL PRE-NEP 44.9 Bile 5/30 
NEB MIDDLE DEMAND CASE ou) 62.9 74.1 
TOTAL ENERGY DEMAND 


OTHER NON-ENERGY USE - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
B.C. 20.1 21.8 23.4 
IMPERIAL = PRE-NEP 32.0 35.0 39.0 


1995 
19.4 
eo 
16.0 


1995 
64.3 
90.0 
62.8 
86.0 


1995 
25a 
44.0 
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2000 
20.1 
Hoe 
TaeZ 


2000 


50.0 
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TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS : 
(PETAJOULES) , 
1980 EST 1985 1990 1995 
GULF POST-NEP 295 34.1 SES) 44.7 
SHELL POST-NEP PAs 8 29D Siar 
NEB MIDDLE DEMAND CASE 3227 38.0 43.8 49.5 
TOTAL ENERGY DEMAND 
OTHER NON-ENERGY USE - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
DOME 265.2 Pathos G) 288.3 Sh222 
GULF POST-NEP 237.6 PASAT) Sitar 362.2. 
IMPERIAL PRE-NEP 240.0 276.0 317.0 365.0 
PETRO-CANADA (MAR.12,1981) 187.4 226.4 268.1 312.6 
SHELL PRE-NEP 235.0 26125 285.0 308.1 
TEXACO PRE-NEP 264.4 310:3. 368.9 424.2 
TEXACO POST-NEP 308.0 362.0 417.0 
NEB MIDDLE DEMAND CASE 259.4 294.9 330s0 381.6 
TOTAL ENERGY DEMAND 
OWN USE & LOSSES - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 

1980 EST 1985 1990 1995 
NEWFOUNDLAND 3.4 4.7 4.3 4.4 
NEB MIDDLE DEMAND CASE 625 6.4 6.1 6.7 

TOTAL ENERGY DEMAND 
OWN USE & LOSSES - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
NEB MIDDLE DEMAND CASE 16.2 18:8: 14.6 15.8 
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2000 
49.4 
36.6 
5733 


2000 
343.7 
406.7 
423.0 
360.3 
333.1 
481.1 
466.0 
438.0 


2000 
5 we, 


ee 
= . 
+ 


TOTAL ENERGY DEMAND 


OWN USE & LOSSES - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEW BRUNSWICK eR, 
NBEPC 4.3 Say 6.4 
NEB MIDDLE DEMAND CASE iPS: uch) Vie 
TOTAL ENERGY DEMAND 


OWN USE & LOSSES - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
: 1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE ne ie ie 
TOTAL ENERGY DEMAND 


OWN USE & LOSSES - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 

GULF § POST-NEP 56.2 55.7 57.8 

IMPERIAL = PRE-NEP 42.0 39.0 40.0 

SHELL  POST-NEP 37.8 34.5 33.8 

NEB MIDDLE DEMAND CASE 42.6 41.4 36.8 
TOTAL ENERGY DEMAND 


OWN USE & LOSSES - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

. 1980 EST 1985 1990 
GULF § POST-NEP 124.9 iene 132.5 
IMPERIAL — PRE-NEP 107.0 109.0 104.0 
NEB MIDDLE DEMAND CASE P28 122.6 127.8 


1995 


1995 


1995 
139.0 
103.0 
135.1 
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2000 


2000 


2000 
63.9 
45.0 
35.4 
44.3 


2000 
146.9 
105.0 
141.7 
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POST-NEP 
PRE-NEP 


GULF 
IMPERIAL 
ONTARIO PRE-NEP 

SHELL PRE-NEP 

NEB MIDDLE DEMAND CASE 


GULF POST-NEP 
MANITOBA POST-NEP 
NEB MIDDLE DEMAND CASE 


GULF  POST-NEP. 
NEB MIDDLE DEMAND CASE 


GUEG PRE-NEP 
GULF POST-NEP 
IMPERIAL PRE-NEP 


NEB MIDDLE DEMAND CASE 
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TOTAL ENERGY DEMAND 


OWN USE & LOSSES - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
182.2 203.6 
170.0 167.0 
151.0 157.0 
104.2 99.5 
159.5 167.0 
TOTAL ENERGY DEMAND 


OWN USE & LOSSES - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
30.7 34.9 
994 24.7 
24.7 28.0 

TOTAL ENERGY DEMAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 


41.5 49.7 
34.7 49.2 


TOTAL ENERGY DEMAND 


OWN USE & LOSSES - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
114.4 145.7 
224.8 411.2 
58.0 72.0 
53.9 86.7 


> 


1990 
Yell 
204/ 
27.4 


OWN USE & LOSSES - SASKATCHEWAN 


1990 
53.8 
41.8 


1995 
21320 
176.0 
176.0 

87.8 
180.3 


1995 
Sine 
P21 bea) 
EM bel 


1995 
53.6 
44.0 


1995 
167.5 
558.6 

69.0 

85.0 


2000 
241.5 
183.0 
182.0 

90.4 
194.9 


2000 
42.4 
29.1 
32.3 


2000 
61.6 
52.3 


2000 
186.5 
520.9 
101.0 

97.8 
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TOTAL ENERGY DEMAND 
OWN USE & LOSSES - BRITISH COLUMBIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
IMPERIAL PRE-NEP 48.0 58.0 47.0 44.0 48.0 
TOTAL ENERGY DEMAND 
OWN USE & LOSSES - B.C., YUKON & N.W.T. — 
COMPARISON OF FORECASTS 
(PETAJOULES) 

' 1980 EST 1985 1990 1995 2000 
GULF POST-NEP 5S 56.4 61.0 66.8 74.5 
NEB MIDDLE DEMAND CASE 5Gr2 6727, 57.4 lence Soil 

TOTAL ENERGY DEMAND 
OWN USE & LOSSES - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF PRE-NEP DoouT 621.6 666.2 697.0 763.7 
GULF POST-NEP Thi tales 938.3 O56. qholesy Ol 1S to7 
IMPERIAL PRE-NEP _ 479.0 509.0 470.0 489.0 533-0 
IMPERIAL POST-NEP 479.0 480.0 530.0 
SHELL PRE-NEP 528.7 YM) Sa.027' 525.3 556.5 
SHE POST-NEP 608.0 SS MOLE 556.5 
TEXACO PRE-NEP 67825 719.5 (BOSS) 850.1 948.1 
TEXACO POST-NEP 594.0 623.0 657.0 718.0 
NEB MIDDLE DEMAND CASE 493.2 56255 545.4 582.9 648.2 
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TOTAL DEMAND FOR 
COAL - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
COAL ASSN. PRE-NEP 5.6 5.6 5:6 
NEWFOUNDLAND 2.1 2.1 2.1 eal 2A 
NEB MIDDLE DEMAND CASE 23 27 3.3 9.4 4.7 
TOTAL DEMAND FOR 
COAL - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
; 1980 EST 1985 1990 1995 2000 
COAL ASSN. PRE-NEP 54.0 68.6 100.4 92.2 114.6 
COAL ASSN. POST-NEP 128.4 165.0 198.6 
NOVA SCOTIA PRE-NEP 61.1 82.6 119.8 114.5 129.7 
NOVA SCOTIA POST-NEP 84.2 124.1 140.0 157.0 
NEB MIDDLE DEMAND CASE 68.8 94.4 143.8 164.5 190.5 
TOTAL DEMAND FOR 
COAL - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
COAL ASSN. PRE-NEP 16.8 ib Sie) 16.8 16.8 30.8 
COAL ASSN. POST-NEP 44.8 ha 103.6 
x NEW BRUNSWICK £65 
~ NBEPC 8.8 8.6 W238 
NEB MIDDLE DEMAND CASE SOF 24.7 dS 30.2 225 
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GULF POST-NEP 

IMPERIAL PRE-NEP 

SHELL PRE-NEP 

NEB MIDDLE DEMAND CASE 
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COAL ASSN. PRE-NEP 

GULF POST-NEP 

IMPERIAL PRE-NEP 

SHELL PRE-NEP 

TCPL VOL.3,HIGH CASE 
NEB MIDDLE DEMAND CASE 


CPA 

COAL ASSN. PRE-NEP 
COAL ASSN. POST-NEP 
GULF POST-NEP 

IMPERIAL PRE-NEP 
ONTARIO PRE-NEP 

SHELL PRE-NEP 

NEB MIDDLE DEMAND CASE 


TOTAL DEMAND FOR 


COAL - ATLANTIC 


COMPARISON OF FORECASTS . 
(PETAJOULES) ; 

1980 EST 1985 1990 

5202 217.6 251.4 

65.0 98.0 122.0 

46.9 60.7 65.3 

101.9 121.6 1675 


TOTAL DEMAND FOR 
COAL - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
16.8 14.0 19.6 
21.6 25.0 29.6 
15.0 16.0 13.0 
25.0 32.0 34.6 
03/3 31.4 40.6 
24.8 25.0 25.1 
TOTAL DEMAND FOR 


COAL - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
716.0 

600.8 594.5 600.7 
467.3 574.9 622.7 
614.0 582.0 624.0 
578.0 700.0 794.0 
514.3 512.0 538.6 
59251 564.3 62257 


1995 
262.4 
124.0 

Wed 
208.1 


1995 
SO%e 
34.3 
14.0 
StF 
52ae 
(eae 


1995 


706.4 
PAS S2Z 
844.4 
740.0 
801.0 
548.8 
746.3 


2000 
266.8 
126.0 

52.5 
226.1 


2000 


813.6 
831.2 
TeLO2 st 
896.0 
838.0 
o+001 
810.0 


COAL ASSN. PRE-NEP 


GULF 


POST-NEP 


MANITOBA POST-NEP 


SHELL 
TCRE 


NEG 


PRE-NEP 
POST-NEP 
MIDDLE DEMAND CASE 


COAL ASSN. PRE-NEP 


GULF 
SPC 
SEL 
NEB 


POST-NEP 


PRE-NEP 
MIDDLE DEMAND CASE 


~ COALASSN. — PRE-NEP 


SHELL 
NEB 


- COALASSN. _ POST-NEP 
CULE 
IMPERIAL PRE-NEP 


POST-NEP 


PRE-NEP 
MIDDLE DEMAND CASE 
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TOTAL DEMAND FOR 
COAL - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
6.0 6.0 6.0 Oey, 18.7 
13.7 23.1 (sted 18.0 War 
Cie 7.8 9.2 10.8 Weg 
9.0 oud 8.9 920 Sy, 
5:68 6.6 7.4 8.1 9.1 
5.3 4.6 3.9 3.9 3.9 
TOTAL DEMAND FOR 
COAL - SASKATCHEWAN 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
102.3 147.2 182.9 181.3 22220 
83.7 je a 184.3 242.3 29059 
82.8 119.6 143.8 138.1 162.3 
90.5 96:9 101.3 126 Stef 
Syed 108.0 TAT 3 142.2 S722 
TOTAL DEMAND FOR 
COAL - ALBERTA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
215.8 336.8 Seng 765.0 1 032.1 
5Od:2 822.5 SelOne 
205.4 263.2 366.4 500.2 678.6 
200.0 333.0 483.0 636.0 848.0 
196.5 258.8 324.7 388.7 455.2 
205.3 299.0 365.7 502.4 OA Tey. 


PASM 
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BC! 
COAL ASSN. PRE-NEP 
COAL ASSN. POST-NEP 
IMPERIAL PRE-NEP 
GULF POST-NEP 
SHELL PRE-NEP 


NEB MIDDLE DEMAND CASE 


CPA 

COAL ASSN. PRE-NEP 
COAL ASSN. POST-NEP 
GULF POST-NEP 

IMPERIAL PRE-NEP 
IMPERIAL POST-NEP 
NORCEN POST-NEP 
PETRO-CANADA (MAR.12,1981) 
SHELL PRE-NEP 

TEXACO PRENEr 

NEB MIDDLE DEMAND CASE 
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TOTAL DEMAND FOR 


COAL - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
6.6 9.4 
14.3 14.3 
(20 8.0 
TOTAL DEMAND FOR 


COAL - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
HIES 14.0 
8.5 9.3 
8.6 22n0 
TOTAL DEMAND FOR 


COAL - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
915.0 
1 026.8 1 198.4 
855.6 229.6 
994.0 1151.0 
993.0 
980.2 114341 
870.3 VVZALS 
890.6 978.8 
987.9 TAGT.3 
MOTI 1145.4 


1990 
1 396.0 
1604.4 
1770827 
1 493.5 
1 399.0 
1 409.0 
1 284.4 
1441.6 
1 082.7 
1 328.8 
1 336.4 


1995 
14.7 
334.6 
394.0 
8.0 


1995 


ard ike te 3) 
2414.3 
1922.4 


MelGgo.0 


1 455.4 
FF TES as 
1164.1 
1534.2 
170123 


2000 


490.2 
624.4 
50.0 


2000 


Pal i hoe 
SIT 52.0 
2415.0 
2 132.0 
2.12900 
1642.8 
20595 
1 268.2 
1767.2 
2 051.4 


APPENDIX H. 
Page 5 of 52 


TOTAL DEMAND FOR 
LPG - NEWFOUNDLAND 
COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 1.0 9 jes 1.4 ey) 
TOTAL DEMAND FOR 
LPG - NOVA SCOTIA 
COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 2:0 2.0 2:5 3.1 3.6 
TOTAL DEMAND FOR 


LPG - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 


NEW BRUNSWICK 4.9 
NEB MIDDLE DEMAND CASE ae ache 3.0 3.4 3.8 


TOTAL DEMAND FOR 
LPG - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 


(PETAJOULES) 


i 1980 EST 1985 199 1995 2000 
NEB MIDDLE DEMAND CASE 3 3 4 4 5 


Zoo 
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GULF POST-NEP 

IMPERIAL PRE-NEP 

SHELL PRE-NEP 

NEB MIDDLE DEMAND CASE 


GULF POST-NEP 

IMPERIAL PRE-NEP 

SHELL PRE-NEP 

NEB MIDDLE DEMAND CASE 


GULF POST-NEP 
IMPERIAL PRE-NEP 
SHELL PRE-NEP 


NEB MIDDLE DEMAND CASE 


300 


TOTAL DEMAND FOR 


LPG - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
6.4 Sas: 
8.0 8.0 
3.6 4.1 
5.4 5.3 


TOTAL DEMAND FOR 
LPG - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
van 12-9 
2020 2220 
12.6 1GE6 
19.6 21.4 

TOTAL DEMAND FOR 
LPG - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
26.8 26.9 
36.0 49.0 
tee 17.4 
26.9 36.8 


1990 
14.0 
21.0 
14.1 
23.1 


1990 
Zia 
63.0 
hve 
39.6 


1995 
eres: 
21.0 
14.8 
24.6 


1995 
29.3 
64.0 
3 
3930 


2000 
31.4 
67.0 
ye gees) 
42.2 


POST-NEP 
POST-NEP 
PRE-NEP 


GULF 
MANITOBA 
SHELL 
NEB 


ia 


ia M4 


a 2 
we 


GULF 
Be SHELL 
NEB 


POST-NEP 
PRE-NEP 
MIDDLE DEMAND CASE 


ae 


; GULF 
IMPERIAL 
SHELL 
fh NEB 


POST-NEP 

PRE-NEP 
PRE-NEP 
~ MIDDLE DEMAND CASE 


* 


MIDDLE DEMAND CASE 


TOTAL DEMAND FOR 


LPG - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
3.3 3.6 
ea 1.3 
5.3 Ser 
2.3 2.4 


TOTAL DEMAND FOR 


LPG - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
5.2 18.6 
4.5 4.9 
5.8 6.1 


TOTAL DEMAND FOR 


LPG - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
43.0 107.2 
30.0 35.0 
16.3 18.2 
20.1 22.2 
TOTAL DEMAND FOR 


LPG - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
2.8 8.0 


8.0 12.0 


1990 
184.9 
44.0 
Ot 
69.0 


1995 
144.8 
59.0 
20:7 
114.4 
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2000 
TOT, 
76.0 
2Ao 
eats) 


2000 


Po.O 
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GULF POST-NEP 
SHELL PRE-NEP 
NEB MIDDLE DEMAND CASE 


CPA 

DOME 

GULF POST-NEP 

IMPERIAL PRE-NEP 
PETRO-CANADA EXHIBIT 62-10 
TEXACO PRE-NEP 


NEB MIDDLE DEMAND CASE 


IMPERIAL PRE-NEP 
SHELL PRE-NEP 
SEL POST-NEP 


TCPL VOL.3, HIGH CASE 
NEB MIDDLE DEMAND CASE 
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TOTAL DEMAND FOR 


LPG - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
Tae 8.1 
8.2 9.0 
9.0 8.6 


TOTAL DEMAND FOR 


LPG - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
100.0 
135.0 TSOe7, 
104.9 183.8 
$2220 139.0 
131.4 190.0 
UR 145.6 
che 102.6 


TOTAL DEMAND FOR 


ETHANE - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
32.0 56.0 
35.1 35-1 

35.1 
VAG 74.9 
38.6 Oise 


1990 
188.0 
15929 
242.9 
beO- 
210.0 
O72 
15989 


1990 
96.0 
t0s2 
140.4 
din) syed 
135.0 


1995 


173.8 
HEY) 
189.0 


Toifeo 
210.3 


1995 
130.0 
70:2 


120-2 
135.0 


2000 


189.6 
Toa256 
211.0 
21 a0 
152.0 
223.0 


2000 
164.0 
70.2 
140.4 
120.2 
135.0 
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TOTAL DEMAND FOR 
ETHANE - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
DOME VA a 89.5 136.9 12723 T2723 
IMPERIAL PRE-NEP 36.0 62.0 98.0 130.0 164.0 
bs NOVA 38.6 TOte2 138.0 138.0 138-0 
SHELL PRE-NEP S551 35.1 FOZ 7 O22 70.2 
SHELL POST-NEP SOc 140.4 140.4 
LGPL VOL.3, HIGH CASE 29-6 74.9 PAS 120.2 120.2 
NEB MIDDLE DEMAND CASE 38.6 TOnEZ 135.0 135.0 135:0 
TOTAL DEMAND FOR 
NATURAL GAS - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
DOME 27:0 22.0 26.0 30.0 
ICG SCOTIA 37.0 40.5 
NOVA SCOTIA POST-NEP SSy7, 39.4 47.6 54.2 
TQM POST-NEP 36.4 30.0 Sie 42.4 
NEB MIDDLE DEMAND CASE 8.9 30.3 40.7 50.5 
TOTAL DEMAND FOR 
NATURAL GAS - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
: A 1980 Ech 1985 1990 1995 2000 
~ DOME 12.0 21.0 28.0 33.0 
Le ICG(NB) SOx 55.0 
a TQM POST-NEP ST eas) 43.2 Sees 60.5 


NEB MIDDLE DEMAND CASE | 16.6 33.5 38.6 45.8 
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GULF POST-NEP 

IMPERIAL PRE-NEP 

NOVA 

PETRO-CANADA (MAR.12,1981) 
SHELL POST-NEP 


TQM POST-NEP 
NEB MIDDLE DEMAND CASE 


DOME 
GMI EXISTING AND EXTENSION 
MARKETS 


GULF POST-NEP 

IMPERIAL PRE-NEP 

NOVA 

PETRO-CANADA (MAR.12,1981) 
SHELL POST-NEP 

TCPL POST-NEP 


TQM POST-NEP 
NEB MIDDLE DEMAND CASE 


TOTAL DEMAND FOR 


NATURAL GAS - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
a2 20.4 

35.0 

2 S229 

22.8 

93:9 

= Zoo 


TOTAL DEMAND FOR 


NATURAL GAS - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
105.0 19720 
97:9 250 
102.4 163.7 
103.0 202.0 
102.0 186.0 
101.6 213.6 
202.6 
104.9 296.3 
105.6 291-5 
104.3 198.1 


1990 
47.7 
90.0 
48.0 
74.2 
45.4 
132 
63.8 


1990 
281.0 
281.8 


190-6 
298.0 
312.0 
303.3 
288.3 
340.2 
318.5 
282.6 


1995 
64.7 
144.0 
E180 
107.0 


89.2 
79.3 


1995 
351.0 
317.0 


214.7 
334.0 
404.0 
352.5 


376.2 
SOTO 
318.6 


2000 
68.8 
197.0 
91.0 
134.0 
TASB 
102°9 
96.3 


2000 
423.0 
S673 


241.5 
366.0 
487.0 
379.6 
472.6 
401.4 
383.8 
359.0 


TOTAL DEMAND FOR 
NATURAL GAS - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
CPA 927.0 
DOME 686.0 757.0 705.0 
GULF  POST-NEP 714.9 822.8 901.1 
IMPERIAL — PRE-NEP 728.0 839.0 923.0 
NOVA 749.0 790.0 852.0 
ONTARIO = PRE-NEP_ 749.0 828.0 882.0 
PETRO-CANADA — (MAR.12,1981) 737.5 923.7 1001.8 
SHELL  PRE-NEP 699.2 794.3 949.6 
SHELL  POST-NEP 817.4 997.1 
TCPL — POST-NEP 686.0 845.4 981.1 
UNION 816.0 913.0 1042.0 
NEB = MIDDLE DEMAND CASE 78207. 850.3 936.5 


TOTAL DEMAND FOR 
NATURAL GAS - MANITOBA 
COMPARISON OF FORECASTS 


(PETAJOULES) 
er. 1980 EST 1985 1990 
DOME 65.0 70.0 65.0 
GULF — POST-NEP 82.7 88.5 91.9 
MANITOBA — POST-NEP 78.8 93.9 105.7 
NOVA 68.0 69.0 73.0 
PETRO-CANADA — (MAR.12,1981) 78.0 93.2 101.8 
SHELL  PRE-NEP 71.5 76.4 81.3 
-TCPL = POST-NEP 65.0 70.4 75.8 
NEB MIDDLE DEMAND CASE 80.3 87.6 90.8 
TOTAL DEMAND FOR 


NATURAL GAS - SASKATCHEWAN 
COMPARISON OF FORECASTS 


oe . (PETAJOULES) 
a 1980 EST 1985 1990 
DOME 96.0 91.0 93.0 
GULF = POST-NEP 13721 155.2 192.1 
fo NOVA. 99.0 103.0 115.0 
- PETRO-CANADA — (MAR.12,1981) 136.6 143.8 158.8 

ar SPC 1124 119.0 123.0 

- SHELL = PRE-NEP 105.9 117.0 125.5 
_ TCPL  POST-NEP | 99.3 105.4 di ae2 
NEB MIDDLE DEMAND CASE 125.1 149.7 149.0 
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1995 2000 
692.0 7195.0 
962:9 1 049.2 
965.0 999.0 
947.0 1 053.0 
913.0 931.0 

1 083.6 1 153.6 
1,085.2 1278.3 

25029 
1 061.4 1134.7 
Into3-0 te229-0 
1031.4 1184.4 

1995 2000 

6220 60.0 

92.8 CRMTE 
Ws 126.6 

80.0 87.0 
109.8 115.8 

SO: fone Sled 

SRS) 84.7 

98.1 ital aes: 

1995 2000 

94.0 98.0 
2.0 242.7 
135.0 1og70 
173.5 1629 
W2gso 137.3 
136.3 148.2 
120.1 129.4 
164.6 204.2 
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TOTAL DEMAND FOR 


NATURAL GAS - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) ; 

1980 EST 1985 1990 
DOME 500.0 783.0 853.0 
GULF POST-NEP 677.4 963.3 1 163.0 
IMPERIAL PRE-NEP 527.0 632.0 685.0 
NOVA 490.0 5a750 614.0 
PETRO-CANADA (MAR.12,1981) 547.1 663.0 760.3 
SHELL PRE-NEP Silat 624.3 664.5 
SHELL POST-NEP 708.1 769.4 
TORE VOL.3, HIGH CASE 580.9 783.4 892.7 
NEB MIDDLE DEMAND CASE 549.7 756.0 870.5 


TOTAL DEMAND FOR 


NATURAL GAS - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
B.C. 220.0 245.0 
DOME 166.0 197-0 224.0 
IMPERIAL PRE-NEP 189.0 210.0 213.0 
NOVA 165.0 176.0 196.0 
PETRO-CANADA (MAR.12,1981) 188.2 233.7 247.0 
SHELL PRE-NEP 170.6 1985) 214.9 
tere POST-NEP 158.1 UNA laf 209.2 
WESTCOAST B.C.MAINLAND 186.8 239.3 263.0 


TOTAL DEMAND FOR 


NATURAL GAS - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 173.4 229K 264.8 
SHELL POST-NEP 239.0 265.1 
NEB MIDDLE DEMAND CASE 189.1 255.3 271.4 


1995 
810.0 
1 380.2 
786.0 
698.0 
896.6 
713.3 


810.2 
QAO 


1995 
280.0 
250.0 
224.0 
22950 
279.3 
230.6 
238.5 
302.2 


1995 
292-5 


341.3 


1 


— 


—_— 


2000 
802.0 
469.7 
827.0 
778.0 
047.4 
(isis as 
860.4 
801.9 
045.6 


2000 


280.0 
236.0 
250950 
319.6 
244.5 
201.0 


2000 
324.1 
307.1 
409.7 
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: TOTAL DEMAND FOR 
vi 


‘ NATURAL GAS - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 
CPA LFTS20 2 364.0 
DOME 1 756.0 2332.0 2 482.0 2 540.0 2 oh. 
GULF POST-NEP 1887.9 2 443.4 eae shou te, 3 224.7 3 495.8 
IMPERIAL PRE-NEP 1 75160 2 094.0 2 405.0 2 649.0 2 814.0 
NORCEN POST-NEP 1684.5 2 aOLe 2309.5 2523.8 223.2 
NOVA 1 833.0 2715620 2 404.0 2 766.0 3 145.0 
PETRO-CANADA (MAR.12,1981) 168926 2 335.0 2 648.6 3 001.6 3 336.2 
SHELL PRE-NEP 1 862.8 2181.4 2 639.4 2075.8 3427.6 
SHELL POST-NEP 2 354.7 209970 3 447.4 
TEXACO POST-NEP 2 006.3 2 385.0 2815.0 3 224.0 3 668.0 
tore POST-NEP 1829.5 2 546.3 2 804.5 2 934.2 3 081.6 
NEB MIDDLE DEMAND CASE LBs 2322.6 2 664.3 2 954.5 3 410.5 


TOTAL DEMAND FOR 


ELECTRICITY - NEWFOUNDLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 11995 2000 
NEWFOUNDLAND 20.9 37.4 46.1 54.4 64.4 
NEB MIDDLE DEMAND CASE 31.2 Sail 44.1 Sane 61.9 


TOTAL DEMAND FOR 


ELECTRICITY - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA PRE-NEP 21.0 23.9 Oh sl 32.3 rote) 
NOVA SCOTIA POST-NEP 22.6 26.3 31.0 36.5 
NEB MIDDLE DEMAND CASE 25.6 Si.5 36.9 44.8 56.1 
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TOTAL DEMAND FOR 


ELECTRICITY - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
NEW BRUNSWICK 38.0 
NBEPC 42.3 53.5 64.4 
NEB MIDDLE DEMAND CASE 30.9 39.3 45.5 Sil 


TOTAL DEMAND FOR 


ELECTRICITY - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
NEB MIDDLE DEMAND CASE 2.0 215 3.0 3.8 


TOTAL DEMAND FOR 


ELECTRICITY - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP Saal 124.8 166.9 Ze 
IMPERIAL PRE-NEP 85.0 ti220 143.0 163.0 
SHELL PRE-NEP Ans 106.4 120.9 134.5 
NEB MIDDLE DEMAND CASE 89.7 110.5 129-5 LRSyks) 


TOTAL DEMAND FOR 


ELECTRICITY - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 404.3 S335 633.8 746.1 
IMPERIAL PRE-NEP 387.0 458.0 515.0 562.0 
SHELL PRE-NEP 416.3 481.6 529.1 565.6 
TCPL VOL.3,HIGH CASE 362.1 406.4 469.9 528.0 
NEB MIDDLE DEMAND CASE 418.1 496.7 566.3 634.3 
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2000 


60.0 


2000 
4.7 


2000 
2564 
181.0 
145.9 
16257 


2000 
848.0 
600.0 
603.9 
591.6 
734.8 
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TOTAL DEMAND FOR 


ELECTRICITY - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 

GULF  POST-NEP 376.2 455.6 553.0 667.4 780.9 
IMPERIAL = PRE-NEP 378.0 466.0 555.0 648.0 741.0 
ONTARIO -PRE-NEP 398.0 465.0 528.0 594.0 672.0 
SHELL PRE-NEP 380.4 4222 460.2 499.3 539.4 
TCPL POST-NEP 325.7 374.1 441.0 bia 581.5 
UNION 373.0 494.0 583.0 669.0 731.0 
NEB MIDDLE DEMAND CASE 393.2 441.6 490.4 570.0 679.8 


TOTAL DEMAND FOR 


ELECTRICITY - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP Sid 60.1 67.1 fo.8 85,0 
MANITOBA POST-NEP . 47.2 57.6 67.4 ISOS) Sou0 
(oh PRE-NEP S022 53.9 57.4 60.3 63.3 
TCPRL POST-NEP 35.3 40.3 47.2 5220 ofS 
NEB MIDDLE DEMAND CASE Sie 56.8 62.6 69.5 Sitez 


TOTAL DEMAND FOR 


ELECTRICITY - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
ae 1980 EST 1985 1990 1995 2000 
© GULF  POST-NEP 34.2 44.5 63.4 78.9 91.8 
seC 34.6 47.2 57.9 67.1 78.0 
SHELL = PRE-NEP 36.8 41.4 45.4 49.6 54.2 
feetcre. POST-NEP O77 32.6 39.2 44.6 52.1 
NEB MIDDLE DEMAND CASE Bel 40.7 45.1 50.9 62.7 
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GULF POST-NEP 

IMPERIAL PRE-NEP 

Seis PRE-NEP 

TERE VOL.2,SEPT. 1980 
NEB MIDDLE DEMAND CASE 


IMPERIAL PRE-NEP 
GPE POST-NEP 


GULF POST-NEP 
SHELL PRE-NEP 


NEB MIDDLE DEMAND CASE 
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TOTAL DEMAND FOR 


ELECTRICITY - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
S2ik 98:1 
84.0 128.0 
Sor/ 103.2 
(Roms 905 
83.8 114.5 
TOTAL DEMAND FOR 


ELECTRICITY - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 
149.0 
129.6 


1985 
178.0 
T5120 


TOTAL DEMAND FOR 


ELECTRICITY - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 
15723 
16222 
1o5e1 


1985 
178.4 
182.5 
188.8 


1990 
138.1 
T7ae0 
131.6 
127.8 
143.1 


1990 
210.0 
179.4 


1990 
210.6 
200.0 
PANS US) 


1995 
191.8 
21,920 
1515 
156n2 
178.6 


1995 
242.0 
209.4 


1995 
246.6 
215.4 
25952 


2000 
254 
269.0 
17229 
183.3 
227.6 


2000 
21550 
239.6 


2000 
2899 
231.0 
31529 
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TOTAL DEMAND FOR 


ELECTRICITY - TOTAL CANADA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 
GULF § POST-NEP : 1 197.0 1475.4 1 833.0 2 218.2 2 604.0 
IMPERIAL = PRE-NEP 1 193.0 1 463.0 1 730.0 1 986.0 D238-0 
PETRO-CANADA  (MAR.12,1981) 1073.4 Teiee 1 600.0 1970.9 2 388.1 
SHELL PRE-NEP | (22087 4391.2 1544.7 1675.1 1 809.2 
TEXACO —- PRE-NEP 12224 1506.8 1 763.3 2091.3 2 469.8 
NEB MIDDLE DEMAND CASE op 1449.5 1 656.8 1915.1 2 284.6 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - NEWFOUNDLAND 


COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 5.1 6.3 8.1 10.4 12.4 


TOTAL DEMAND FOR 


: 
] 
‘ 
: 
1 


HOG FUEL AND PULPING LIQUOR - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA — PRE-NEP a0 3.2 32 3.3 3.3 
NEB MIDDLE DEMAND CASE 4.4 5.5 6.5 Tee 8.2 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEW BRUNSWICK Zon 
NEB MIDDLE DEMAND CASE 13.6 16.9 19.8 22.0 Ze 
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TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 22.4 AS) ls ST Arie) 47.5 
IMPERIAL PRE-NEP 2220 24.0 26.0 28.0 
NEB MIDDLE DEMAND CASE 23.0 28.7 34.4 40.1 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 41.4 54.5 70.8 90:2 
IMPERIAL PRE-NEP 47.0 59:0 63.0 69.0 
NEB MIDDLE DEMAND CASE 44.8 57.6 7.029 84.0 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 49.6 ew eee: 67.4 Silie2 
IMPERIAL PRE-NEP 50.0 55.0) 98.0 61.0 
NEB MIDDLE DEMAND CASE 47.1 52.3 64.0 73.5 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 9.8 1.0 12.4 14.2 
NEB MIDDLE DEMAND CASE 4.6 6.4 8.3 10.1 
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2000 
GiEg 
32.0 
45.8 


2000 
Vere 
74.0 
97.0 


2000 
96.3 
63.0 
84.5 


2000 
16.9 
12.0 
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TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 3.3 3.6 4.0 4.4 or 
NEB MIDDLE DEMAND CASE 70 8.0 8.5 220 9.5 
TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF  POST-NEP 4213 183 14.7 16.3 18.9 
IMPERIAL = PRE-NEP 26.0 26.0 26.0 26.0 26.0 
NEB MIDDLE DEMAND CASE 13.5 16.4 19.3 22.4 25.0 


TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


_ (PETAJOULES) 
1980 EST 1985 1990 1995 2000 
B.C. 196.4 232.5 244.3 248.0 
IMPERIAL PRE-NEP 171.0 209.0 269.0 343.0 385.0 
TOTAL DEMAND FOR 


HOG FUEL AND PULPING LIQUOR - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 164.1 178.1 196.6 218.1 202.9 
es a (SBE PRE-NEP 158.8 203.0 224.4 233.6 2595 
~ NEB MIDDLE DEMAND CASE TORS) Zale 242.6 267-9 294.6 
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TOTAL DEMAND FOR 
HOG FUEL AND PULPING LIQUOR - TOTAL CANADA 
COMPARISON OF FORECASTS i 
(PETAJOULES) 
1980 EST 1985 1990 
CPA 315.0 443.0 
GULF = POST-NEP 302.9 346.9 403.4 
IMPERIAL = PRE-NEP 316.0 369.0 443.0 
TEXACO ~~ PRE-NEP 332.2 404.9 484.0 
NEB | MIDDLE DEMAND CASE 317.9 380.6 448.0 
TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE 1.8 O33 5.3 
TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NOVA SCOTIA — PRE-NEP 6.9 10:7 11.8 
NOVA SCOTIA = POST-NEP 2.4 2.4 
NEB MIDDLE DEMAND CASE 2.3 3.2 6.4 
TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NEW BRUNSWICK 10.6 
NBEPC 16.3 15.5 den 
NEB MIDDLE DEMAND CASE 2.6 3.2 5.9 


1995 


472.0 
2020 
539-4 
5067 


1995 
gee 


1995 
12.5 
2.4 
S)/ 


1995 


8.5 


2000 
SHOg2 
580.0 


G125h 
568.4 


2000 
12.0 


2000 


t2i3 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE 6 6 ta 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - ATLANTIC 


COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
GULF PRE-NEP 5S) 
GULF POST-NEP 7.8 725 7.8 
IMPERIAL PRE-NEP 4.0 4.0 4.0 
SHELL PRE-NEP 3.3 2.8 3.3 
NEB MIDDLE DEMAND CASE 7.6 9.4 iRobney 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

: 1980 EST 1985 1990 
GULF PRE-NEP 1.0 
GULF POST-NEP tee) 129 8.9 
IMPERIAL PRE-NEP 6.0 6.0 6.0 

Pome PRE-NEP 3.9 3.3 onl 
TOPE VOL.3,HIGH CASE 
NEB MIDDLE DEMAND CASE 19.6 


1995 
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2000 
2.3 
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GULF 
GULF 


SHELL 
TOPL 
NEB 


GULF 
GULF 
SHELL 
TOPL 
NEB 


GULF 
GULF 


SHELL 


TOPL 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
PRE-NEP 18 
POST-NEP OS) 1g 9.3 
IMPERIAL PRE-NEP 4.0 4.0 6.0 
ONTARIO PRE-NEP 16.0 3:10 3720 
ONTARIO POST-NEP 
PRE-NEP Pane) 2:9 6.0 
POST-NEP 
MIDDLE DEMAND CASE 29.3 
TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
PRE-NEP Ee 
POST-NEP + 
PRE-NEP 4 3 6 
POST-NEP 
MIDDLE DEMAND CASE S22 
TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - SASKATCHEWAN 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
PRE-NEP 3 
POST-NEP 1 4 
PRE-NEP 2 ae. 
POST-NEP 
MIDDLE DEMAND CASE Pape 
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NEB 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 1985 1990 
GULF PRE-NEP 
GULF POST-NEP 1. 
IMPERIAL PRE-NEP ie 
SHELL PRE-NEP 
TCPL VOL.2,SEPT. 1980 


NOs 

—_— —t 
aon 
poy Se 
~wowwo 


TOTAL DEMAND FOR 


OTHER RENEWABLE ENERGY - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
IMPERIAL PRE-NEP eo 1-0 1.0 


CPL POST-NEP 


TOTAL DEMAND FOR 
OTHER RENEWABLE ENERGY - B.C., YUKON & N.W.T. 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF PRE-NEP a5) 
GULF POST-NEP 285) 3.1 SiaTh 
SHELL PRE-NEP tral a 2.3 
NEB MIDDLE DEMAND CASE 13.8 
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1995 2000 
14.7 aout 
3.8 6.6 
3.0 1520 
4.6 9el 
at ay 
1995 2000 
tO) 22.0 
6 
1995 2000 
ee 16.0 
10.0 18.4 
4.1 Ti 
22.9 35.2 
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TOTAL DEMAND FOR ; 
OTHER RENEWABLE ENERGY - TOTAL CANADA | 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
CPA 43.0 
GULF PRE-NEP i 5.3 
GULF POST-NEP 26.3 26.8 32.3 
IMPERIAL PRE-NEP 17.0 ALA! 19.0 
IMPERIAL POST-NEP 16.0 20.0 
PETRO-CANADA (MAR.12,1981) 15.0 56.5 HTS a7 
SHELL PRE-NEP 11.8 10.3 19.8 
TEXACO PRE-NEP £5 42.6 105.6 
NEB MIDDLE DEMAND CASE 6 9.4 87.3 
TOTAL DEMAND FOR 
MOTOR GASOLINE - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NEWFOUNDLAND Zou! 26.0 29.0 
SHELL PRE-NEP Dead 2320 Cone 
SHELL POST-NEP 1Ou7, 17.8 
NEB MIDDLE DEMAND CASE 22.4 ZirS 20.0 
TOTAL DEMAND FOR 
MOTOR GASOLINE - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NOVA SCOTIA PRE-NEP 41.2 35:3 34.4 
NEB MIDDLE DEMAND CASE 44.6 42.5 39.8 
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1995 


730 
85.9 
54.0 


158.7 

32.9 
163.7 
164.4 


1995 
Biel 
37.4 


2000 


164.8 
157.6 
153.0 
15520 
19530 

56-6 
269.0 
266.6 


2000 
34.3 
21.3 
14.0 
17.8 


2000 
39.4 
35.9 


TOTAL DEMAND FOR 


(PETAJOULES) 
1980 EST 1985 
NEW BRUNSWICK 42.9 
NEB MIDDLE DEMAND CASE 39.1 S722 


TOTAL DEMAND FOR 


(PETAJOULES) 
1980 EST 1985 


NEB MIDDLE DEMAND CASE 7:0 Gar 


TOTAL DEMAND FOR 


(PETAJOULES) 

| 1980 EST 1985 
- GULF = POST-NEP 119.3 117.8 
IMPERIAL — PRE-NEP 118.0 105.0 
PETRO-CANADA —_ (MAR.12,1981) 112.9 101.9 
SHELL PRE-NEP 116.0 116.2 
SHELL = POST-NEP 97.8 
- TEXACO  PRE-NEP 114.3 salen 


PeNeES MIDDLE DEMAND CASE 113.1 LOTT 


COMPARISON OF FORECASTS 


COMPARISON OF FORECASTS 


MOTOR GASOLINE - ATLANTIC 


COMPARISON OF FORECASTS 


MOTOR GASOLINE - NEW BRUNSWICK 


1990 


34.9 


MOTOR GASOLINE - PRINCE EDWARD ISLAND 


1990 
6.3 


1990 
108.7 
85.0 
96.9 
103.6 
86.6 
109.6 
100.9 


1993 


32.8 


1995 
Se) 


1995 
104.7 
69.0 
88.1 
102.8 


99.6 
94.8 
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2000 


2000 
5.6 


2000 
10259 
56.0 
87.8 
108.0 
68.7 
98.8 
90.1 
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TOTAL DEMAND FOR 
MOTOR GASOLINE - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) ; 
1980 EST 1985 1990 1995 2000 
GUE POST-NEP 308.4 293.8 Pa aT ES 26:15 254.1 
IMPERIAL PRE-NEP 318.0 290.0 241.0 206.0 177.0 
PETRO-CANADA (MAR.12,1981) 299.7 266.2 Zola 226.6 222.9 
SHELL PRE-NEP 316.7 251 254.3 226.2 220! 
SHELL POST-NEP 242.9 207.6 149.3 
TEXACO PRE-NEP 324.1 298.4 302.1 27 1e5 265.4 
NEB MIDDLE DEMAND CASE 304.3 Z2TAZS 249.3 223.4 207-8 
TOTAL DEMAND FOR 
MOTOR GASOLINE - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 468.7 445.0 422.6 401.3 393.6 
IMPERIAL PRE-NEP 482.0 435.0 377.0 324.0 279.0 
ONTARIO PRE-NEP 461.0 425.5 419.5 425:°2 438.8 
PETRO-CANADA (MAR.12,1981) 457.4 415.8 398.7 365.3 366.1 
SHELL PRE-NEP 471.9 432.3 404.1 382.6 391.0 
SHELL POST-NEP 363.4 Sica 213 
TEXACO PRE-NEP 487.8 457.6 468.3 425.8 422.3 
NEB MIDDLE DEMAND CASE 465.6 435.9 399.0 365.0 340.7 
TOTAL DEMAND FOR 
MOTOR GASOLINE - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 58.6 55:0 to ales 48.4 46.2 
MANITOBA POST-NEP Bars 49.2 43.0 40.1 39.1 
PETRO-CANADA (MAR.12,1981) 57.3 Daeg 48.4 43.8 43,5 
Sree PRE-NEP 58.6 Sel 53.9 52.8 Sasi 
SHELL POST-NEP 49.5 42.7 34.0 
TEXACO PRE-NEP 55:0 50.9 Be 46.4 ASST 
NEB MIDDLE DEMAND CASE 56.0 fod (eal 45.1 39.8 ey ia8) 
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TOTAL DEMAND FOR 


MOTOR GASOLINE - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
GULF = POST-NEP 74.1 72.9 rite 
PETRO-CANADA — (MAR.12,1981) 72.6 65.7 62.1 
SHELL §PRE-NEP 73.9 Fall 68.3 
SHELL ~ POST-NEP 66.2 60.7 
- TEXACO — PRE-NEP 71.9 66.4 66.2 
~NEB MIDDLE DEMAND CASE 71.2 66.6 63.1 


TOTAL DEMAND FOR 


MOTOR GASOLINE - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
| 1980 EST 1985 1990 
GULF ~~ POST-NEP 176.1 187.1 194.0 
IMPERIAL = PRE-NEP 178.0 195.0 200.0 
- PETRO-CANADA — (MAR.12,1981) 176.0 181.6 191.5 
See siieni a PRE-NEP 180.0 203.6 188.4 
Ssevee POSTANEP 203.5 184.9 
TEXACO ~~ PRE-NEP | 157.8 161.3 178.1 
NEB MIDDLE DEMAND CASE 174.6 184.1 188.3 


TOTAL DEMAND FOR 


wit MOTOR GASOLINE - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


: (PETAJOULES) 

“oe 
aa ae 1980 EST 1985 1990 
© BG. 136.5 170.5 175.9 
IMPERIAL — PRE-NEP 153.0 168.0 173.0 
_ PETRO-CANADA = (MAR.12,1981) 144.2 135.3 165:7 


1995 
68.4 
BO x2 
75.4 


58.8 
58.3 


1995 
198.5. 
200.0 
onee 
164.9 


Hah Wer 
TIS" 


1995 
189.3 
176.0 
129.4 
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2000 
68.3 
lan Vf 
793.6 
56.5 
Dit 
54.8 


2000 
2022 
181.0 
ZOO 
168.4 
161.9 
178.3 
AGES. 


2000 


160.0 
134.4 
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TOTAL DEMAND FOR 
MOTOR GASOLINE - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS , 
(PETAJOULES) ; 
1980 EST 1985 1990 1995 2000 
CHEVRON CANADA 153.1 182.2 195.5 193.9 193.1 
GULF = POST-NEP 152.2 150.6 141.8 133.9 129.7 
SHELL | PRE-NEP 155.2 170.1 165.4 156.5 156.8 
SHELL | POST-NEP 167.9 157.9 152.7 
TEXACO  PRE-NEP 149.0 144.1 154.1 145.8 149.7 
NEB MIDDLE DEMAND CASE 155.9 163.2 166.1 173.1 184.9 
TOTAL DEMAND FOR 
MOTOR GASOLINE - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
DOME 135207 124724 1 208.0 1 ore 497533 
GULF | POST-NEP 1 357.5 1.32239 OG 763 1 216.8 11974 
IMPERIAL = PRE-NEP 1 392.0 1 333.0 1 208.0 4510180 967.0 
IMPERIAL | POST-NEP 1 379.0 1199.0 957.0 
NORCEN — PRE-NEP 1 378.0 1 345.6 132757 121102 1.2015 
PETRO-CANADA — (MAR.12,1981) 1.3202 1 217.6 1184.6 1100.6 1116.1 
SHELL | PRE-NEP 1 372.6 1 338.6 1 238.4 1161.5 1180.4 
SHELL | POST-NEP 11917 1 053.6 814.1 
TEXACO ~~ -PRE-NEP 1 360.3 1 286.2 1533051 1 219.8 1 220% 
NEB MIDDLE DEMAND CASE 1 340.7 1 279.9 1 211.8 1149.5 1115.3 
TOTAL DEMAND FOR 
AVIATION FUEL - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEWFOUNDLAND 9.2 tei 4207 14.5 16.5 
SHELL | PRE-NEP 10.5 11.4 13.3 15.9 48.9 
NEB MIDDLE DEMAND CASE 9.4 1120 1Dee. 14.5 18.0 
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TOTAL DEMAND FOR 
AVIATION FUEL - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA PRE-NEP 5.0 5:6 6.5 0 8.7 
NEB MIDDLE DEMAND CASE 4.1 4.7 58) 6.1 as 
TOTAL DEMAND FOR 
AVIATION FUEL - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEW BRUNSWICK Z.0 
NEB MIDDLE DEMAND CASE 128 Zl 2.5 2.8 3.5 
TOTAL DEMAND FOR 
AVIATION FUEL - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 4 4 se AS) ae) 
TOTAL DEMAND FOR 
AVIATION FUEL - ATLANTIC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 16.3 Tigs3 2446 25.9 30.1 
IMPERIAL PRE-NEP 16.0 iA 19.0 22.0 24.0 
_ PETRO-CANADA (MAR.12,1981) 16.5 17.9 19.6 Zoer SOA 
Se eShHeLe PRE-NEP 75 18.6 one! 25.8 30.8 
TEXACO PRE-NEP 14.2 14.6 14.4 14.8 Dida, 


NEB MIDDLE DEMAND CASE 15.6 18.1 20.9 Zon 22.6 
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TOTAL DEMAND FOR 
AVIATION FUEL - QUEBEC 
COMPARISON OF FORECASTS > 
(PETAJOULES) i 
1980 EST 1985 1990 1995 2000 
GULF | POST-NEP 37.8 41.0 44.5 52.2 60.8 
IMPERIAL | PRE-NEP 38.0 40.0 44.0 46.0 51.0 
PETRO-CANADA — (MAR.12,1981) 38.3 40.7 44.5 53.2 67.0 
SHELL | PRE-NEP 36.2 40.3 48.0 57.8 69.3 
TEXACO -PRE-NEP 40.4 40.4 39.3 39.9 47.5 
NEB MIDDLE DEMAND CASE 36.9 40.9 44.5 48.3 56.3 
TOTAL DEMAND FOR 
AVIATION FUEL - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF | POST-NEP 53.2 59.5 67.9 84.5 104.0 
IMPERIAL PRE-NEP 56.0 63.0 74.0 86.0 92.0 
ONTARIO PRE-NEP 44.6 51.9 64.8 74.0 By ache 
PETRO-CANADA — (MAR.12,1981) 53.1 57.8 64.2 77.9 100.0 
SHELL  PRE-NEP 51.7 60.7 72.5 86.4 103.8 
TEXACO + PRE-NEP 46.7 48.3 48.2 50.2 61.4 
NEB MIDDLE DEMAND CASE 5307 61.6 70.0 79.3 97.0 
TOTAL DEMAND FOR 
AVIATION FUEL - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF | POST-NEP 10.4 qey, 12.6 14.5 16.4 
MANITOBA — POST-NEP 10.5 9.8 11.4 13.3 15.4 
PETRO-CANADA  (MAR.12,1981) 10.8 11.5 12.6 15.0 19.2 
SHELL | PRE-NEP 9.3 9.5 Ae 13.4 16.4 
TEXACO  PRE-NEP 8.6 8.6 8.3 8.4 9.9 
NEB | MIDDLE DEMAND CASE 9.1 1081 slab 12.6 16.0 
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TOTAL DEMAND FOR 


AVIATION FUEL - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 4.0 4.9 ep I Te 8.5 
PETRO-CANADA (MAR.12,1981) 4.0 4.4 4.7 uF Deal 
SHELL PRE-NEP 3.6 3.9 4.4 5.4 6.6 
TEXACO PRE-NEP 3.6 3.7 3.8 4.0 4.9 
NEB MIDDLE DEMAND CASE 3.9 4.5 5:3 6.2 128 


~ TOTAL DEMAND FOR 


AVIATION FUEL - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

. 1980 EST . 1985 1990 1995 2000 
GULF POST-NEP tee 37.8 49.6 65.4 83.6 
IMPERIAL PRE-NEP 28.0 3.020 57.0 78.0 9270 

~ PETRO-CANADA (MAR.12,1981) 28.4 Sloe 42.8 56.6 78.0 
SHELL PRE-NEP 24.8)" 32.6 39.5 47.6 tes 
TEXACO PRE-NEP 20.3 Zoi Z2a.0 26.0 32.9 


NEB MIDDLE DEMAND CASE 28.0 33.7 40.2 47.8 61r2 


TOTAL DEMAND FOR 


AVIATION FUEL - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
aa 1980 EST 1985 1990 1995 2000 
BEG. 2311 29.2 34.2 42.0 
IMPERIAL ~— PRE-NEP 28.0 36.0 47.0 62.0 72.0 
_ PETRO-CANADA — (MAR.12,1981) 26.4 29.7 34.4 43.4 57.6 
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TOTAL DEMAND FOR 
AVIATION FUEL - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS , 
(PETAJOULES) 
1980 EST 1985 1990 1995 
CHEVRON CANADA 25.9 32.6 38.8 44.4 
GULF | POST-NEP 28.7 32.4 37.1 43.7 
SHELL  PRE-NEP 97.3 32.4 39.3 47.3 
TEXACO -- PRE-NEP 26.3 97.2 27.5 29.0 
NEB MIDDLE DEMAND CASE 27.9 36.7 43.2 50.9 
TOTAL DEMAND FOR 
AVIATION FUEL - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
DOME 158.2 172.5 200.5 230.2 
GULF | POST-NEP 177.3 205.6 239.0 293.1 
IMPERIAL  PRE-NEP 184.0 218.0 267.0 320.0 
IMPERIAL | POST-NEP 184.0 263.0 
NORCEN  PRE-NEP heb 162.9 149.1 147.6 
PETRO-CANADA  (MAR.12,1981) 177.5 197.2 222.7 275.4 
SHELL | PRE-NEP 171.3 199.1 237.9 285.0 
TEXACO - PRE-NEP 160.7 165.8 165.7 172.6 
NEB MIDDLE DEMAND CASE 175.1 205.8 235.3 269.0 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 
NEWFOUNDLAND 24.0 22.5 20.9 19.9 
SHELL | PRE-NEP 24.2 24.1 23.8 23.4 
NEB MIDDLE DEMAND CASE 23.2 23.4 20.0 18.0 
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2000 
49.2 
51.8 
ac 
35.9 
64.5 


2000 
25220 
355.4 
359.0 
357.0 
17.58 
359m! 
342.7 
21-0:9 
332.4 


2000 
19.8 
ae 
173 


ee a 
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TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA = PRE-NEP 44.4 43.5 44.0 44.9 45.7 
NOVA SCOTIA = POST-NEP 37.1 37.3 37.8 38.5 
NEB MIDDLE DEMAND CASE 45,2 41.0 30.8 25.5 Dee 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEW BRUNSWICK 33.2 
NEB MIDDLE DEMAND CASE 29.8 24.4 13.4 9.4 6.4 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 7.0 6.9 6.9 6.6 6.7 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - ATLANTIC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
| 1980 EST 1985 1990 1995 2000 
GULF — POST-NEP 97.1 64.6 45.9 36.5 28.8 
IMPERIAL = PRE-NEP » 98.0 82.0 59.0 43.0 34.0 
_ PETRO-CANADA — (MAR.12,1981) 99.2 94.5 78.4 70.3 60.9 
- SHELL = PRE-NEP 111.4 111.8 110.8 108.6 105.1 
- SHELL = POST-NEP 104.8 97.8 84.8 
TEXACO —_- PRE-NEP 112.0 120.8 116.8 124.8 136.8 
NEB MIDDLE DEMAND CASE PhOSie 95.7 Tis 59.5 53.7 
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TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - QUEBEC 
COMPARISON OF FORECASTS ; 
(PETAJOULES) , 
1980 EST 1985 1990 
GULF | POST-NEP pee ED: 129.8 96.6 
IMPERIAL | PRE-NEP 29130 152.0 iit0 
PETRO-CANADA — (MAR.12,1981) 230.0 180.2 139.5 
SHELL | PRE-NEP 223.6 173.0 137.8 
SHELL | POST-NEP 155.7 Iie 
TEXACO  PRE-NEP 230.3 158.1 103.7 
NEB MIDDLE DEMAND CASE Does 145.4 91.8 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
GULF | POST-NEP 193.9 130.9 95.5 
IMPERIAL | PRE-NEP 188.0 sie) 69.0 
PETRO-CANADA  (MAR.12,1981) 188.6 137.5 104.7 
SHELL § PRE-NEP 200.0 177.9 162.4 
SHELL | POST-NEP 151.6 105.9 
TEXACO + PRE-NEP 204.7 162.3 137.5 
NEB MIDDLE DEMAND CASE 202.8 140.5 94.7 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
GULF | POST-NEP 123 8.8 7.5 
MANITOBA — POST-NEP 12.8 8.7 7S 
PETRO-CANADA — (MAR.12,1981) 12.4 6.0 2.9 
SHELL § PRE-NEP 12.6 10.7 9.0 
TEXACO ~+PRE-NEP 11.2 7.6 4.0 
NEB MIDDLE DEMAND CASE 10.8 8.8 7.2 
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1995 
68.1 
85.0 
120.0 
ab hee 


715 
70.9 


1995 
65.9 
58.0 
Giza 
146.4 


likes) 
66.6 


2000 
46.2 
65.0 
VOOR 
90-2 
66.7 
51.3 
60.6 


2000 
48.6 
50.0 
86.6 
130.0 
53.4 
98.5 
Sid 
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TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - SASKATCHEWAN 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 14.0 9.8 8.2 6.6 Bie 
PETRO-CANADA (MAR.12,1981) 14.5 ies) 20 1.4 1.6 
SHELL PRE-NEP neler) tant OES 8.9 Tes 
TEXACO ~+PRE-NEP 1522 10.8 6.6 325 uo) 
NEB MIDDLE DEMAND CASE Ono. Vel 9.3 S)b3) 126 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - ALBERTA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 7.6 6.1 ey 5.4 oe) 
IMPERIAL PRE-NEP 8.0 7.0 6.0 5.0 4.0 
PETRO-CANADA (MAR.12,1981) 671 4.9 4.1 4.4 4.6 
SHELL PRE-NEP ted 9.8 S55 7.6 7.4 
TEXACO PRE-NEP al 9.2 hve. 6.6 og 
NEB MIDDLE DEMAND CASE 7.4 5.0 4.5 3.9 3.4 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - BRITISH COLUMBIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
BAG. SifaS 36.8 35.5 
IMPERIAL PRE-NEP 36.0 30.0 26.0 2a) 20.0 
PETRO-CANADA (MAR.12,1981) 41.0 30.4 28.9 Soni 39.8 
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TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS 
(PETAJOULES) , 
1980 EST 1Oaooas 1990 
CHEVRON CANADA 40.4 Silke, O50 
GULF POST-NEP 45.4 Boal PUES. 
SHELL PRE-NEP 47.7 ABs 41.4 
SHELL POST-NEP 40.0 30.9 
TEXACO PRE-NEP 50.4 43.9 STEA® 
NEB MIDDLE DEMAND CASE 46.3 38.1 36.3 
TOTAL DEMAND FOR 
LIGHT FUEL OIL AND KEROSENE - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
DOME 644.5 524.2 505.6 
GULF POST-NEP 59S 383.0 286.7 
IMPERIAL PRE-NEP 587.0 412.0 297.0 
IMPERIAL POST-NEP 5Gs.0 297.0 
PETRO-CANADA (MAR.12,1981) 591.7 461.5 361.2 
SHELL PRE-NEP O2la1 5GSa7 481.0 
SHELL POST-NEP 485.3 Sion 
TEXACO PRE-NEP 638.5 53.2 409.7 
NEB MIDDLE DEMAND CASE 606.9 444.8 314.9 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NEWFOUNDLAND 16:3 18.3 20.6 
SHELL PRE-NEP 17.6 2220 26.4 
NEB MIDDLE DEMAND CASE 19:3 Papas 2540 
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1995 
36.8 
23.0 
39.3 


36.4 
30.7 


1995 
324.4 
212.4 
23720 


322.5 
429.8 


342.7 
245.1 


1995 
23.0 
30.6 
27.8 


2000 
36a 
197 
36.8 
18.9 
36.0 
Zod 


2000 — 
267.6 
Se) =, 
192.0 
19220 
304.5 
383.7 
245.5 
332.3 
216.4 


2000 
25.4 
35.3 
31.1 
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TOTAL DEMAND FOR 
DIESEL FUEL OIL - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NOVA SCOTIA PRE-NEP 24.9° 33.4 39.1 42.3 45.7 
NEB MIDDLE DEMAND CASE 26.2 Se) Sy) 43.2 49.5 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEW BRUNSWICK 18.6 
NEB MIDDLE DEMAND CASE 16.4 20.5 24.3 28.6 Boe 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 22 Ou Sl 3.4 3.9 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - ATLANTIC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 54.9 66.5 82:9 99.4 114.2 
IMPERIAL PRE-NEP 59.0 65.0 TIO 88.0 99.0 
PETRO-CANADA (MAR.12,1981) 62.2 Malas) 71.8 (PRS) TOI2 
SHELL PRE-NEP 59.4 aeyé 84.3 98.1 Se 
TEXACO PRE-NEP 62.9 69.6 74.1 80.5 89.5 
NEB MIDDLE DEMAND CASE 63.9 76.9 89.6 102.8 tebe 
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TOTAL DEMAND FOR 
DIESEL FUEL OIL - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP WiSs9 141.8 ISricars) 20 Tne 239'5 
IMPERIAL PRE-NEP 116.0 13420 145.0 Peed 165.0 
PETRO-CANADA (MAR.12,1981) 104.0 O27, 12251 133.9 13029 
SHELL PRE-NEP 108.6 hoeee 161.4 194.4 235.4 
TEXACO PRE-NEP Hose 82.8 96.3 113.3 139.0 
NEB MIDDLE DEMAND CASE 110.3 a2eo 136.0 148.8 167.8 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 135.0 164.8 206.1 2591 299.1 
IMPERIAL PRE-NEP Weyl) 148.0 163.0 179.0 193.0 
ONTARIO PRE-NEP 94.3 116.6 139an 165.0 187.6 
PETRO-CANADA (MAR.12,1981) W27e3 146.5 158.0 160.8 156.8 
SHELL PRE-NEP (33H 165.6 PAGE (| 254.7 314.9 
TEXACO PRE-NEP 100.4 114.8 ee 0 pa Hov26 2 ipa 
NEB MIDDLE DEMAND CASE 129.8 aoe 206.6 252.6 308.5 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 30:4 66:2 42.5 49.7 56.6 
MANITOBA POST-NEP 22.9 23.4 2530 26.8 29.2 
PETRO-CANADA (MAR.12,1981) oul 36.4 Sfal 39.7 41.8 
SHELL PRE-NEP 28.9 33.8 39.1 44.9 Bie 
TEXACO PRE-NEP 30:5 33.9 Sa 41.6 47.8 
NEB MIDDLE DEMAND CASE 29.1 33.7 39.0 44.7 Lote ANS: 


332 


ee 
- 


| 
| 


TOTAL DEMAND FOR 


DIESEL FUEL OIL - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
GULF POST-NEP 41.4 52.3 G4 74.8 
PETRO-CANADA (MAR.12,1981) 48.3 54.5 58:9 66.1 
SHELL PRE-NEP 44.4 Bie 2 70E2 LAAN) 
TEXACO PRE-NEP ~ 39.3 44.4 46.6 52.3 
NEB MIDDLE DEMAND CASE 44.6 SNe HS) 66.5 76.4 


TOTAL DEMAND FOR 


DIESEL FUEL OIL - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 
GULF POST-NEP 108.0 139.3 PS.3 Zho.6 
IMPERIAL PRE-NEP ‘Tt 0 168.0 240.0 338.0 
PETRO-CANADA (MAR.12,1981) 100.7 136.7 192.0 200.9 
SHELL PRE-NEP 114.9 178.6 234.8 281.8 
SHELL POST-NEP 164.2 224.8 
TEXACO PRE-NEP 79.8 88.6 105.3 LWPS} 
NEB MIDDLE DEMAND CASE 105.4 136.9 180.9 (ag Wo 5) 


TOTAL DEMAND FOR 


DIESEL FUEL OIL - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 
IMPERIAL PRE-NEP 97.0 118.0 141.0 168.0 
PETRO-CANADA (MAR.12,1981) 96.7 ig oy 122.8 135.5 
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2000 
87.0 
69.8 
90.4 
60.6 
90.9 


2000 
258.8 
420.0 
288.1 
338.3 
338.3 
150.4 
250.2 


2000 
195.0 
141.4 
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TOTAL DEMAND FOR 
DIESEL FUEL OIL - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS ‘ 
(PETAJOULES) ; 
1980 EST 1985 1990 1995 2000 
CHEVRON CANADA 93.4 115.6 ks Se) 156.2 Vedat 
GULF POST-NEP 98.8 VATS 140.6 T6523 192.0 
SHEEE PRE-NEP 107.0 136.8 166.1 195.5 229.9 
SMELL POST-NEP 136.8 16501 229.9 
TEXACO PRE-NEP 85.4 84.7 91.9 10527 129.5 
NEB MIDDLE DEMAND CASE 97.8 Woe 154.1 16524) 219.2 
TOTAL DEMAND FOR 
DIESEL FUEL OIL - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
DOME 533, 650.2 813.0 986.3 Tatjee ds 
GULF POST-NEP 582.2 FA S57 884.0 1 064.9 1 247.4 
IMPERIAL PRE-NEP 601.0 723.0 872.0 1. 051:0 1 209.0 
IMPERIAL POST-NEP 594.0 861.0 1 196.0 
PETRO-CANADA (MAR.12,1981) 572.4 671.4 763.3 864.3 899.0 
SHELL PRE-NEP 596.6 776.4 963.5 1149.8 1 374.0 
SHELL POST-NEP 76129 953.5 1374.0 
TEXACO PRE-NEP 470.4 519.1 584.3 O47-6 818.0 
NEB MIDDLE DEMAND CASE 580.9 709.2 872.9 103027) 1213.6 
TOTAL DEMAND FOR 
HEAVY FUEL OIL - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEWFOUNDLAND 54.5 63.9 Sie. 40.4 43.3 
SMmeLtL PRE-NEP 44.2 43.9 48.4 55.5 62.0 
NEB MIDDLE DEMAND CASE 5277 Biles ZoL8 Alee 18.6 
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TOTAL DEMAND FOR 


HEAVY FUEL OIL - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
NOVA SCOTIA PRE-NEP 68.4 20.6 
NOVA SCOTIA POST-NEP lhns) 
NEB MIDDLE DEMAND CASE 63.0 58/7 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
NEW BRUNSWICK 73.1 
NEB MIDDLE DEMAND CASE 74.7 37.4 


TOTAL DEMAND FOR 


1990 
21.4 
18.4 
Zoos 


1990 


HEAVY FUEL OIL - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
NEB MIDDLE DEMAND CASE 2.8 2a, 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
GULF POST-NEP Zant 104.9 
IMPERIAL PRE-NEP POdAO 180.0 
PETRO-CANADA (MAR.12,1981) IMS hare 131.6 
SHELL PRE-NEP 230.7 200.4 
SHELL POST-NEP 185.8 
TEXACO PRE-NEP eves) 9978 
NEB MIDDLE DEMAND CASE 193.1 150:1 


1990 
2i7 


1990 
76.6 
100.0 
91.3 
217.4 
IFe2 
62.5 
BS 


1995 
Deel 
Se 
LOES 


1995 


1995 
3.0 


1995 
64.2 
81.0 
81.8 
2210 


53.3 
89.6 
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2000 
24.5 
res) i) 
16.4 


2000 


26.1 


2000 
2.4 


2000 
58.3 
73.0 
75.3 
244.0 
188.4 
60.1 
63.5 
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GULF POST-NEP 
IMPERIAL PRE-NEP 
PETRO-CANADA (MAR.12,1981) 
SHELL PRE-NEP 
TEXACO PRE-NEP 
NEB MIDDLE DEMAND CASE 
GULF POST-NEP 


IMPERIAL PRE-NEP 
PETRO-CANADA (MAR.12,1981) 
SHELL 
TEXACO 
NEB MIDDLE DEMAND CASE 
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GULF 


PRE-NEP 
PRE-NEP 


POST-NEP 


PETRO-CANADA (MAR.12,1981) 


SHELL 
TEXACO 
NEB 


PRE-NEP 
PRE-NEP 
MIDDLE DEMAND CASE 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - QUEBEC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
2319 150.3 
276.0 Pay ETAL 
250.8 Toad 
22989 213.2 
257.8 196.5 
23528 147.1 

TOTAL DEMAND FOR 


HEAVY FUEL OIL - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 
132.0 
158.0 
151.8 
138.8 
114.9 
132.8 


1985 

69.5 
116.0 
118.0 
149.2 
Ue 
105.1 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - MANITOBA 


COMPARISON OF FORECASTS 


(PETAJOULES) 


1980 EST 


1990 
99.1 
140.0 
OAS 
Foal 
150.0 
86.6 


1990 
40.2 
93.0 
85:5 
sara 
109.0 
69:7 


1995 
77.6 
120.0 
141.7 
9272 
AW difie 
70.5 


1995 
37.4 
87.0 
89.4 
56-9 
105.3 
66.1 


2000 
L2z7 
100.0 
15229 
88.6 
93.7, 
64.0 


2000 
40.8 
81.0 
106.7 
47.3 
96.2 
66.9 


PETRO-CANADA 


POST-NEP 


PETRO-CANADA 


PETRO-CANADA 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
6 7 
(MAR.12,1981) 1.0 1.4 
ot 6 
PRE-NEP 1.0 i 
MIDDLE DEMAND CASE 2.4 DY) 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 

ag) 8 

PRE-NEP 1.0 1.0 
(MAR.12,1981) i; 8 

a8 eh) 

PRE-NEP 3.4 3.6 
MIDDLE DEMAND CASE 8 8 


TOTAL DEMAND FOR 


HEAVY FUEL OIL - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 
46.1 35.0 
PRE-NEP 49.0 38.0 
(MAR.12,1981) 43.3 14.0 


1990 
34.4 
29.0 
10.4 
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2000 


18.0 
10.4 
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TOTAL DEMAND FOR 
HEAVY FUEL OIL - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS , 
(PETAJOULES) ; 
1980 EST 1985 1990 
CHEVRON CANADA 52:9 53.5 36.6 
GULF POST-NEP 55.3 37.7 25.5 
SHELL PRE-NEP 50.7 52.6 54.0 
SHELL POST-NEP 46.0 44.7 
TEXACO PRE-NEP 51.8 46.1 35.5 
NEB MIDDLE DEMAND CASE 59:0 25.6 21.4 
TOTAL DEMAND FOR 
HEAVY FUEL OIL - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
DOME 707.0 622.1 Silay 
GULF POST-NEP 657.3 368.0 246.4 
IMPERIAL PRE-NEP 685.0 563.0 375.0 
IMPERIAL POST-NEP 618.0 341.0 
PETRO-CANADA (MAR.12,1981) 643.5 458.6 344.9 
SHELL PRE-NEP 659.8 625.2 425.1 
SHELL POST-NEP 604.4 385.9 
TEXACO PRE-NEP 540.8 471.4 366.7 
NEB MIDDLE DEMAND CASE 626.0 433.3 201152 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
NEWFOUNDLAND 3.0 3.6 4.2 
SHELL PRE-NEP eel 2.3 2.4 
NEB MIDDLE DEMAND CASE 6.1 6.3 6.2 
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1995 
36.6 
22.8 
55:7 


33.2 
23.5 


1995 
496.2 
205.3 
319.0 


331.5 
441.8 


320.6 
254.1 


2000 
36.6 
24.7 
57.3 
42.8 
292 
20.9 


2000 
502-4 
UES) 
281.0 
247.0 
354.4 
446.6 
376.8 
285.4 
226.8 


a 


aa 


: 
| 
: 
: 


TOTAL DEMAND FOR 


OTHER PETROLEUM PRODUCTS - NOVA SCOTIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NOVASCOTIA —_PRE-NEP 7.5 7h 7.9 
NOVA SCOTIA — POST-NEP 6.6 6.7 
NEB = MIDDLE DEMAND CASE 19.6 19.2 17.9 


TOTAL DEMAND FOR 


OTHER PETROLEUM PRODUCTS - NEW BRUNSWICK 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEW BRUNSWICK We2 
NEB MIDDLE DEMAND CASE 23a, 23.4 21.9 
TOTAL DEMAND FOR 


OTHER PETROLEUM PRODUCTS - PRINCE EDWARD ISLAND 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 
NEB MIDDLE DEMAND CASE = 6 6 


TOTAL DEMAND FOR 


OTHER PETROLEUM PRODUCTS - ATLANTIC 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 
GULF POST-NEP sale 13.2 158 
IMPERIAL PRE-NEP 43.0 43.0 42.0 
PETRO-CANADA (MAR. 12,1981) TARY, Seu Zoe 
SHELL PRE-NEP 16.3 1OeA i 2hs) 
TEXACO PRE-NEP ikon U8 .7 21.8 
NEB MIDDLE DEMAND CASE 50.0 49.4 45.8 


1995 


23.7 


1995 


1995 
Lge 
44.0 
26-1 
ae Nes) 
25.2 
50.6 
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2000 


25.3 


2000 


2000 
20.0 
46.0 
30.4 
293 
28.6 
53.8 
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TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - QUEBEC 
COMPARISON OF FORECASTS 
(PETAJOULES) ’ 
1980 EST 1985 ~ 1990 
GULF POST-NEP Wet 184.2 193.4 
IMPERIAL PRE-NEP 153.0 161.0 iks tn 8) 
PETRO-CANADA (MAR.12,1981) 108.1 he322 32of 
SHELL PRE-NEP 23.6 leo ess 136.9 
TEXACO PRE-NEP 110.0 15353 163.6 
NEB MIDDLE DEMAND CASE Pies 197.0 194.6 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - ONTARIO 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP 21:5-6 228.5 244.4 
IMPERIAL PRE-NEP 283.0 301.0 318.0 
PETRO-CANADA (MAR.12,1981) 17 On 187.0 208.9 
SHEEL PRE-NEP 212.6 225;0 233.4 
TEXACO PRE-NEP 20085 283.5 35051 
NEB MIDDLE DEMAND CASE 276.1 293.2 S01 eI 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - MANITOBA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 
GULF POST-NEP Tet: 9.3 10.6 
PETRO-CANADA (MAR.12,1981) ia 8.9 1035 
SHELL PRE-NEP 6.5 6.9 fae) 
TEXACO PRE-NEP TxA 8.8 10.5 
NEB MIDDLE DEMAND CASE L326 15ed 70 
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1995 
20020 
337.0 
233.4 
242.4 
367.5 
31525 


2000 
273.4 
363.0 
261.1 
251.4 
385.2 
332.7 
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TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - SASKATCHEWAN 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF §POST-NEP 12.0 16.3 19.8 19.4 20.1 
PETRO-CANADA = (MAR.12,1981) 11.0 15.0 17.8 21.0 PAG 
SHELL = PRE-NEP 10.4 (hes) 12.1 12.8 13.5 
TEXACO ~~ -PRE-NEP 12.0 15.0 17.9 240 24.3 
NEB MIDDLE DEMAND CASE 17.5 19.0 DOsy, 2Oe7, 25.5 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - ALBERTA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF §POST-NEP 40.9 102.8 119.8 120.9 111738 
IMPERIAL = PRE-NEP 67.0 114.0 136.0 168.0 234.0 
PETRO-CANADA = (MAR.12,1981) 39.4 99.1 107.5 89.0 70.5 
SHELL = PRE-NEP 44.8 85.1 90.5 96.3 102.5 
TEXACO  PRE-NEP 46.0 102.1 413:4 125.5 137.8 
NEB MIDDLE DEMAND CASE 76.7 124.8 148.7 159.7 303.7 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - BRITISH COLUMBIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
| 1980 EST 1985 1990 1995 2000 
BC: 20.1 21.8 23.4 25.1 
IMPERIAL ~—-PRE-NEP 52.0 58.0 62.0 68.0 74.0 
- PETRO-CANADA — (MAR.12,1981) 23.0 26.1 30.9 35.8 41.0 
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TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS ; 
(PETAJOULES) : 
1980 EST 1985 1990 1995 2000 
CHEVRON CANADA 48.8 60.6 79.0 90.9 98.3 
GULF POST-NEP Siac 36.1 41.6 46.5 Lond fr 
SHELL PRE-NEP 29.4 31.4 30.0 3529 38.4 
TEXACO PRE-NEP S320 40.5 47.4 SS) 62.0 
NEB MIDDLE DEMAND CASE 53e2 Bou 66.3 74.1 Stek 
TOTAL DEMAND FOR 
OTHER PETROLEUM PRODUCTS - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
DOME 427.4 499.6 549.6 579.6 61329 
GULF POST-NEP 436.8 590.0 664.9 681.2 FASS 
IMPERIAL PRE-NEP 626.0 LOTTO CI28 842.0 953.0 
IMPERIAL POST-NEP 441.0 589.0 770.0 
PETRO-CANADA (MAR.12,1981) Stile 478.8 530.6 55879 590.9 
SHEEL PRE-NEP 445.0 510.6 5352 563.6 59229 
TEXACO PRE-NEP 462.0 617.0 Tea TO1ES 838.0 
NEB MIDDLE DEMAND CASE 678.2 TOrsS 794.8 886.7 1 O7a2 
TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - NEWFOUNDLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEWFOUNDLAND 130.0 145.3 125-0 134.5 145.4 
SHELL PRE-NEP 25:6 13126 140.9 15 3t2 167.8 
SHELL POST-NEP 128.1 13622 160.3 
NEB MIDDLE DEMAND CASE hoot e525 Oma issS 110.4 


342 


APPENDIX H 


Page 49 of 52 
TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - NOVA SCOTIA 
COMPARISON OF FORECASTS 
(PETAJOULES) 
‘ 1980EST | 1985 1990 1995 2000 
NOVA SCOTIA PRE-NEP 191.1 146.1 153.3 16227. 17224 
NOVA SCOTIA POST-NEP 13529 142.3 1Sa25 160.6 
NEB MIDDLE DEMAND CASE 20207 198.0 156.2 15022 152.4 
TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - NEW BRUNSWICK 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEW BRUNSWICK 180.9 
NEB MIDDLE DEMAND CASE GRokayne) 145.0 124.4 137.4 125.0 
TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - PRINCE EDWARD ISLAND 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
NEB MIDDLE DEMAND CASE 19.9 20.0 20 Z0e2 ZOat 
TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - ATLANTIC 
COMPARISON OF FORECASTS 
(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
GULF POST-NEP 566.1 422.7 385.3 380.8 385.5 
IMPERIAL PRE-NEP 526.0 492.0 383.0 346.0 Sozr0 
NOVA 579.0 SSoe0 505.0 490.0 499.0 
PETRO-CANADA (MAR.12,1981) 499.7 437.1 80182 Si ayote |, 354.7 
SHELL PRE-NEP 589.8 57241 592.4 619.5 662.8 
SHELL POST-NEP 532.3 Hoeac 547.5 
TEXACO PRE-NEP LEW AYA SI Si2al 505.3 498.4 524.2 
NEB MIDDLE DEMAND CASE 540.9 497.9 407.3 A212 408.1 
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TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - QUEBEC 
COMPARISON OF FORECASTS ‘ 
(PETAJOULES) i 
1980 EST 1985 1990 
GULF POST-NEP 1126.4 1014.4 950.9 
IMPERIAL PRE-NEP dy2-0 990.0 861.0 
NOVA sion) 1.03120 941.0 
PETRO-CANADA (MAR.12,1981) 1 030.9 912.1 841.5 
SHELE PRE-NEP 1107.4 1 039.1 848.7 
SHELL POST-NEP AUS 776.2 
TEXACO PRE-NEP le23e 1004.9 931.5 
NEB MIDDLE DEMAND CASE 1 099.7 924.8 802.8 
TOTAL DEMAND FOR 


TOTAL PETROLEUM PRODUCTS - ONTARIO 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 
GULF POST-NEP 1313.1 1e2 VOLS 
IMPERIAL PRE-NEP 1 304.0 aha lT ee) 
NOVA ipsoes0 1 282.0 
ONTARIO 1 303.0 1316.0 
ONTARIO POST-NEP 
PETRO-CANADA (MAR.12,1981) 1148.9 1 062.6 
SHELL PRE-NEP 1:312:8 1310.9 
SHELL POST-NEP eZ boat 
TEXACO PRE-NEP 1339.0 1286.7 
UNION 1152.0 de2250 
NEB MIDDLE DEMAND CASE 1 260.8 19632 

TOTAL DEMAND FOR 


COMPARISON OF FORECASTS 
(PETAJOULES) 

1980 EST 1985 
GULF §POST-NEP 130.4 130.6 
MANITOBA = POST-NEP 114.9 101.7 
NOVA 125.0 T2420 
PETRO-CANADA — (MAR.12,1981) 125.4 115.8 
SHELL = PRE-NEP 126.8 129.9 
SHELL POST-NEP 120.4 
TEXACO ~~ PRE-NEP 124.0 121.1 
NEB MIDDLE DEMAND CASE 120.7 120.9 
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1990 
1:189°8 
1 096.0 
1 339.0 
1379.0 


1 020.0 
122152 
tOTS.2 
1331.1 
1 246.0 
1141.1 


TOTAL PETROLEUM PRODUCTS - MANITOBA 


1990 
133.7 

97.6 
124.0 
11329 
132.3 
120.6 
123.3 
120-5 


a ee ee ee ee ee 


1995 
936.1 
805.0 
867.0 
81529 
837.8 


859.4 
807.2 


1995 
216.4 
071.0 
330.0 
406.0 
163.0 
018.1 
207.6 


312.4 
249.0 
145.1 


1995 
140.4 
97.4 
124.0 
Viens 
138.6 


123.3 
122-9 


— ae a 


ee ee ee ee ee 


2000 
95252 
Feo NS, 
858.0 
832.6 
867.7 
TION 
850.3 
810.5 


2000 
281.3 
057.0 
392.0 
436.0 


077.3 
329.3 
080.5 
353.0 
19786 
203.6 


2000 
147.5 
102.3 
134.0 
124.5 
147.7 
128.2 
131.8 
133.4 
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TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - SASKATCHEWAN 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 
GULF  POST-NEP 151.8 163.6 176.6 184.0 196.9 
NOVA 159.0 154.0 158.0 158.0 166.0 
{ PETRO-CANADA —_ (MAR.12,1981) 151.4 148.9 150.0 154.0 161.2 
‘ SHELL | PRE-NEP 153.9 163.5 173.5 191.1 206.7 
SHELL = _POST-NEP 158.1 165.3 183.1 
. TEXACO -— PRE-NEP 157.1 154.5 157.4 155.4 161.9 
. NEB MIDDLE DEMAND CASE 153.1 159.3 166.8 173.8 188.6 
J 
) TOTAL DEMAND FOR 


TOTAL PETROLEUM PRODUCTS - ALBERTA 


COMPARISON OF FORECASTS 


(PETAJOULES) 

1980 EST 1985 1990 1995 2000 
GULF POST-NEP 369.8 483.3 500-9 6155 677.3 
IMPERIAL PRE-NEP 394.0 524.0 640.0 FOO 930.0 
NOVA 352.0 418.0 468.0 498.0 556.0 
PETRO-CANADA (MAR.12,1981) 351.3 458.2 538.9 598.4 648.6 
SHELL PRE-NEP 403.2 543.7 5OLal 634.9 713.4 
SHELL POST-NEP ey aess) 583.1 706.5 
TEXACO PRE-NEP 348.2 422.0 469.1 497.5 551.8 
NEB MIDDLE DEMAND CASE 39259 485.3 563.2 626.6 B2onI 


TOTAL DEMAND FOR 


TOTAL PETROLEUM PRODUCTS - BRITISH COLUMBIA 


COMPARISON OF FORECASTS 


(PETAJOULES) 
1980 EST 1985 1990 1995 2000 
B.C. 356.4 438.4 463.3 504.1 
IMPERIAL PRE-NEP 415.0 448.0 480.0 518.0 537.0 
NOVA 444.0 428.0 454.0 475.0 524.0 
PETRO-CANADA (MAR.12,1981) 374.6 350.7 363.1 388.4 424.6 
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TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - B.C., YUKON & N.W.T. 
COMPARISON OF FORECASTS é 
(PETAJOULES) : 

1980 EST 1985 1990 1995 
CHEVRON CANADA 414.1 482.4 524.1 558.8 
GULF POST-NEP 427.3 424.4 430.2 451.5 
SHELL PRE-NEP 439.1 490.5 S2a%6 554.5 

SHELL POST-NEP 477.0 495.1 
TEXACO PRE-NEP 439.5 430.2 437.9 440.6 
NEB MIDDLE DEMAND CASE 440.1 445.5 487.4 538.0 

TOTAL DEMAND FOR 
TOTAL PETROLEUM PRODUCTS - TOTAL CANADA 
COMPARISON OF FORECASTS 
(PETAJOULES) 

1980 EST ~1985 1990 1995 
DOME 3 822.9 3 686.0 3 690.4 3 893.8 
GULF POST-NEP 4 085.1 385510 3 820.1 30224 
IMPERIAL PRE-NEP 4074.0 3 956.0 3 79120 3 871.0 

IMPERIAL POST-NEP 4073.0 3 789.0 
NORCEN POST-NEP 4092.3 ees i.0 0 late} 3 652.0 3 654.0 
NOVA 4146.0 3 967.0 3 991.0 3 942.0 
PETRO-CANADA (MAR.12,1981) 3 682.4 3 485.1 3 407.3 3 453.2 
SHEE PRE-NEP A 133.4 4 250.2 4 088.9 4 234.6 

SHELE POST-NEP A033: 1 3 748.7 
TEXACO PRE-NEP 4 095.7 3:987.29 3 S50n0 3676:3 
TEXACO POST-NEP 3 894.0 3 808.0 3 708.0 
NEB MIDDLE DEMAND CASE 4 007.8 3.83053 3 690.9 S/830u4 
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2000 
587.0 
486.1 
602.5 
565.1 
488.8 
608.1 


2000 
4 189.7 
4126.6 
3 960.0 
3 960.0 
3 809.5 
4129.0 
3 624.0 
4 530.5 
2 909.6 
4 066.4 
3 858.0 
4177.7 
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1980 
DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 
) (10°m?/d) 
NEB Actual 
Gulf Shell Imperial Texaco Demand 

} 
: Québec and East 
: Total Domestic Sales of Refined Petroleum Product 113 114 I-44 111 110 
Add Sales of Refinery Produced LPGs 2 2 2 3 1 
| Deduct Product Imports (2) (5) (1) (2) (5) 
Add Product Exports 8 —_— 2 15 10 
Net Product Transfers Out/(In) 4 7 3 5 2 
Losses, Industry Use and Other Adjustments 8 8 v 9 4 
Deduct Gas Plant Butanes Supplied to Refineries — — — (1) — 
Total Feedstocks Demand 133 126 124 140 123 
: 
_ Ontario and West 
. Total Domestic Sales of Refined Petroleum Product 166 169 167 160 165 
_ Add Sales of Refinery Produced LPGs 4 2 4 4 4 
. Deduct Product Imports (4) (2) (4) (4) (2) 
__ Add Product Exports 8 6 i 5 10 
Net Product Transfers Out/(In) (4) (7) (3) (5) (2) 

Losses, Industry Use and Other Adjustments 10 14 10 10 6 
| Deduct Gas Plant Butanes Supplied to Refineries (3) (3) (3) () (2) 
| Total Feedstocks Demand 180 180 178 169 178 
Canada 
Total Domestic Sales of Refined Petroleum Product 279 283 278 271 24D 

Add Sales of Refinery Produced LPGs 6 4 6 7 5 

Deduct Product Imports (3) (6) (5) (6) (7) 

Add Product Exports 16 6 9 20 20 
_ Losses, Industry Use and Other Adjustments 18 22 17 19 10 
Deduct Gas Plant Butanes Supplied to Refineries (3) (3) (3) (2) (2) 

- Total Feedstocks Demand Sta 306 302 309 301 
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1981 


DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 


Québec and East 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Ontario and West 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Canada 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 
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(10°m3/d) 
Gulf Shell Imperial 
110 113 109 
2 1 2 
el (2) (1) 
— — 4 
5 8 3 
8 Uf 7 
125 127 124 
166 Whe 169 
4 3 4 
ee (2) (4) 
i 5 8 
(5) (8) (3) 
10 16 9 
2) (3) (3) 
180 183 180 
276 285 278 
6 4 6 
soon (4) (5) 
7h 5 12 
18 23 16 
(2) (3) (3) 
305 310 304 


Texaco 


110 
3 


(3) 


12 


NEB Middle 
Demand Case 


105 
2 


1 
2 


d 
q 
Québec and East 
- Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 
- Deduct Product Imports 
Add Product Exports 
Net Product Transfers Out/(In) 
Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Ontario and West 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 
Deduct Product Imports 
Add Product Exports 
Net Product Transfers Out/(In) 

_Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 

_ Total Feedstocks Demand 


Ce A I ee ee 


Add Sales of Refinery Produced LPGs 
Deduct Product Imports 
_ Add Product Exports 
_ Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


4 Canada 
Total Domestic Sales of-Refined Petroleum Product 


oe, 


1982 


(Crude Oil & Equivalent) 


(10%m$/d) 


Gulf 


302 


Shell 


DEMAND FOR REFINERY FEEDSTOCKS 


Imperial 
106 
2 


6 
3 


Texaco 


109 
3 


(4) 
14 
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NEB Middle 
Demand Case 


103 
2 


() 
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1983 


DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 


Québec and East 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Ontario and West 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Preduct Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Canada 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 
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(10°m?/d) 
Gulf Shell Imperial 

103 110 104 
2 2 2 
es () (2) 
— 1 8 
5 10 3 

8 Tf 7 
118 WAS) 122 
164 177 170 
4 2 4 
as (2) (4) 
5 4 10 

(5) (10) (3) 
10 16 9 
(2) (3) (3) 
176 184 183 
268 287 274 
6 4 6 
eee (3) (6) 
5 S) 18 
18 23 16 
(2) (3) (3) 
294 313 305 


Texaco 


108 
3 


(5) 


NEB Middle 
Demand Case 


101 


2 
(1) 
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1984 
DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 
(10°m3/d) 

NEB Middle 
} Gulf Shell Imperial Texaco Demand Case 
~ Québec and East . 
Total Domestic Sales of Refined Petroleum Product 101 109 102 108 SiS) 
_ Add Sales of Refinery Produced LPGs 2 2 3 3 2 
_ Deduct Product Imports = a) (2) (6) @) 
_ Add Product Exports = 3 af a 6 
_ Net Product Transfers Out/(In) 5 10 3 5 1 
; Losses, Industry Use and Other Adjustments 8 ig 6 8 7 
_ Deduct Gas Plant Butanes Supplied to Refineries — — — om: — 
- Total Feedstocks Demand 115 130 119 125 113 
f Ontario and West 

Total Domestic Sales of Refined Petroleum Product 164 181 170 155 163 
_ Add Sales of Refinery Produced LPGs 4 3 4 4 5 
~ Deduct Product Imports — (2) (4) (4) (1) 
_ Add Product Exports 5 4 7 5 5 
4 Net Product Transfers Out/(In) (5) to) (3) (5) Aw) 

Losses, Industry Use and Other Adjustments 10 14 10 10 9 
P Deduct Gas Plant Butanes Supplied to Refineries 2) @) (3) a 2) 
_ Total Feedstocks Demand 176 187 181 164 178 
: Canada 

Total Domestic Sales of Refined Petroleum Product 265 290 272 263 262 

Add Sales of Refinery Produced LPGs 6 5 vf vf 7 
_ Deduct Product Imports cae (3) (6) (30) (3) 
‘ Add Product Exports 5 fi 14 13 11 
' Losses, Industry Use and Other Adjustments 18 21 16 18 16 
| _ Deduct Gas Plant Butanes Supplied to Refineries (2) (3) (3) (2) (2) 
_ Total Feedstocks Demand 291 317 300 289 291 
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1985 


DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 


Québec and East 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Ontario and West 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


Canada 


Total Domestic Sales of Refined Petroleum Product 
Add Sales of Refinery Produced LPGs 

Deduct Product Imports 

Add Product Exports 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Total Feedstocks Demand 


* Amended to 296 in supplementary submission 
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(10%m3/d) 


Gulf 


Shell 


109 
2 

a) 

2 
13 


> 


Imperial 


99 


297 


Texaco 


103 


NEB Middle 
Demand Case 


95 


2 
(2) 
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1990 
: 
| DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 
(10°m$/d) 

; NEB Middle 
} Gulf Shell Imperial Texaco Demand Case 
_ Québec and East 

Total Domestic Sales of Refined Petroleum Product 91 100 84 94 82 
‘ Add Sales of Refinery Produced LPGs 2 2 2 3 2 
_ Deduct Product Imports — (1) (2) (9) — 
Add Product Exports — 1 11 — 
_ Net Product Transfers Out/(In) +s) 10 Si) —_ 

Losses, Industry Use and Other Adjustments 7 2 6 8 5 
_ Deduct Gas Plant Butanes Supplied to Refineries —_ = — a) — 
Total Feedstocks Demand 105 114 94 100 89 
Ontario and West 
' Total Domestic Sales of Refined Petroleum Product 171 184 177 168 170 
_ Add Sales of Refinery Produced LPGs 4 3 & 5 2 
Deduct Product Imports — 3) (6) (5) a) 
Add Product Exports =e 1 Zz 3 1 
Net Product Transfers Out/(In) (5) (10) (3) (6) a 
Losses, Industry Use and Other Adjustments 9 14 9 10 9 
_ Deduct Gas Plant Butanes Supplied to Refineries (2) (3) (4) (1) (2) 
_ Total Feedstocks Demand uu rd 186 180 175 182 
Canada 
Total Domestic Sales of Refined Petroleum Product 262 284 261 262 252 
_ Add Sales of Refinery Produced LPGs 6 5 6 8 if 
Deduct Product Imports —_ (4) 7) as (1) 
_ Add Product Exports — 2 3 4 1 
j Losses, Industry Use and Other Adjustments 16 16 15 18 14 

Deduct Gas Plant Butanes Supplied to Refineries 2) (3) (4) (3) (2) 

- Total Feedstocks Demand 282 300* 274 275 271 


* Amended to 273 in supplementary submission 
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1995 


DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 


(10%m°3/d) 
NEB Middle 
Gulf Shell Imperial Texaco Demand Case 

Québec and East 

Total Domestic Sales of Refined Petroleum Product 90 102 80 89 83 
Add Sales of Refinery Produced LPGs 2 2 2 3 2 
Deduct Product Imports — (1) (2) Mi) — 
Add Product Exports I 2 — 1 — 
Net Product Transfers Out/(In) 6 10 3 3) = 
Losses, Industry Use and Other Adjustments 6 3 5 7 5 
Deduct Gas Plant Butanes Supplied to Refineries = as aoe O) a 
Total Feedstocks Demand 104 118 88 91 90 
Ontario and West 

Total Domestic Sales of Refined Petroleum Product 180 193 187 169 179 
Add Sales of Refinery Produced LPGs 4 3 4 5 5 
Deduct Product Imports — (4) ts) (6) (1) 
Add Product Exports — 6 — 3 —_ 
Net Product Transfers Out/(In) (6) M10) (3) (5) — 
Losses, Industry Use and Other Adjustments 10 14 10 10 10 
Deduct Gas Plant Butanes Supplied to Refineries (2) (3) (4) (1) (2) 
Total Feedstocks Demand 186 198 188 175 191 
Canada 

Total Domestic Sales of Refined Petroleum Product 270 294 267 258 262 
Add Sales of Refinery Produced LPGs 6 S 6 8 Ys 
Deduct Product Imports ai ©) (8) (18) a) 
Add Product Exports — 8 — 4 — 
Losses, Industry Use and Other Adjustments 16 17 15 WA mite) 
Deduct Gas Plant Butanes Supplied to Refineries (2) (3) a) (3) (2) 
Total Feedstocks Demand 290 316 276 266 281 
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2000 
DEMAND FOR REFINERY FEEDSTOCKS 
(Crude Oil & Equivalent) 
(108m3/d) 
NEB Middle 
Gulf Shell Imperial Texaco Demand Case 


Québec and East 


Total Domestic Sales of Refined Petroleum Product ve 107 76 90 82 

Add Sales of Refinery Produced LPGs 2 2 2 4 2 
_ Deduct Product Imports aa a) @) (15) — 
_ Add Product Exports —_ 

Net Product Transfers Out/(In) 6 

Losses, Industry Use and Other Adjustments 6 

Deduct Gas Plant Butanes Supplied to Refineries sae 


4 ne { 
11 3 5 o 
5 7 


Total Feedstocks Demand 106 127 84 90 89 
Ontario and West 
- Total Domestic Sales of Refined Petroleum Product 193 208 196 180 203 
Add Sales of Refinery Produced LPGs 4 3 5 5 5 
_ Deduct Product Imports —— (3) (6) (7) — 
Add Product Exports — 12 —_— 3 — 
Net Product Transfers Out/(In) (6) op) (3) 2) 1 
Losses, Industry Use and Other Adjustments 10 14 10 slat 10 
Deduct Gas Plant Butanes Supplied to Refineries (2) (3) (4) ) (2) 
Total Feedstocks Demand 199 220 198 186 PETS 
Canada 
~ Total Domestic Sales of Refined Petroleum Product 285 315 272 270 285 
_ Add Sales of Refinery Produced LPGs 6 Se} vi 9 7 
~ Deduct Product Imports — (4) (8) (22) — 
_ Add Product Exports a 16 — 4 _ 
_ Losses, Industry Use and Other Adjustments 16 18 1h) 18 16 
_ Deduct Gas Plant Butanes Supplied to Refineries (2) (3) (4) (3) (2) 
_ Total Feedstocks Demand 305 347* 282 276 306 


*Amended to 301 in supplementary submission 
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APPENDIX J 


CRUDE OILS INCLUDED IN NEB 
HEAVY CRUDE OIL CATEGORY 


e Lloydminster-type blended crude oil delivered to the Interpro- 
vincial pipeline system either at Hardisty, Alberta or at Ker- 
robert, Saskatchewan. 

e Wainwright and Viking-Kinsella blended crude oils delivered to 
the Interprovincial pipeline system at Hardisty, Alberta. 

e Chauvin crude oil delivered to the Interprovincial pipeline sys- 
tem through the BP Exploration Canada Limited Chauvin-Har- 
disty pipeline system. 

e Area Ill medium crude oil in Saskatchewan (Fosterton). 

e The Bow River Pipelines Ltd. stream in Alberta, excluding 
light and medium crude oil normally batched separately. 

e Area Il blended heavy crude oil in Saskatchewan excluding 
light crude oil normally batched separately (Smiley-Coleville). 

e Area lV medium crude oil in Saskatchewan (Midale-Weyburn). 

e Other crude oil with API gravity less than 25° API. 
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OPERATING COSTS FOR CONVENTIONAL CRUDE OIL 
PRODUCTION IN ALBERTA — NEB FORECAST 


Introduction 


The Board is concerned about the implications of continuing 
rapid escalation in operating costs on production from estab- 
lished reserves and therefore endeavoured to develop a proce- 
dure to forecast operating costs which explicitly takes into con- 
sideration the factors which determine real operating costs. 
Historical operating costs experienced in the last two decades 
are shown in Table L-1. 


From an investigation of various forecasting procedures and 
correlations, the Board concludes that a reliable forecasting 
equation must in addition to the fixed costs, recognize the fol- 
lowing factors aS major determinants in real unit operating 
costs: 

—the effect of prorationing on well productivity and on unit 

costs; 

—the level of oil production; 

—the gross volume of fluid (oil and water) lifted and handled; 

—the number of operated oil wells. 


Board’s Methodology for Forecasting Operating Costs 


Based on the above considerations, the Board developed the 
following equation to project real operating costs in the short 
term: 


Operating Costs Per Cubic Metre of Oil = 


Cost/mé of 
Fluid Produced 


No. of x Fixed Costs + Total Fluid x 
Wells Per Well Produced 
Production of Oil 


Using the above equation, the Board has forecast unit oil oper- 
ating costs as follows. 


- {.Industry’s average fixed costs per well and average variable 
cost per cubic metre of fluid produced were estimated from 
data available for 1980. The values estimated were $50,860 
per well and $1.30 per cubic metre of fluid handled. As this 
division of costs varies significantly by geological horizon, it 
would remain valid in the future only if the relative contribution 
to oil supply of each geological formation remains near current 
values. 


2.The estimated average fixed costs per well and variable costs 
per cubic metre of fluid produced were used in the equation in 
conjunction with the number of producing wells, total fluid 
produced, and total crude production in 1980 to estimate 
1980 operating costs per cubic metre of oil produced. 


3. Real unit operating costs (expressed in 1980 dollars) were 
forecast to the year 1985 using the Board’s estimates of 
1980 fixed costs per well and variable cost per cubic metre 
of fluid produced, and the Board’s forecast of crude produc- 
tion to the year 1985. The relationship between water oil 
ratio and cumulative oil production as shown in Figure L-1 
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was used to estimate fluid production. The number of operat- 
ing oil wells was then calculated by assuming that average 
fluid production per well will not exceed 31.8 cubic metres 
per day. It was also assumed that no prorationing would 
occur in the forecast period. 


4. The real operating costs were then escalated by the following 
inflation rates in each of the forecast years to calculate cur- 
rent dollar operating costs: 


198d 11-o1% 
1982 — 10.5% 
1983 — 10.0% 
1984 — 10.0% 
1985 — 10.0% 


These inflation rates are somewhat higher than the rates 
assumed in the base case economic forecast for Canada, 
and reflect probable higher inflation rates in the oil industry. 


Results 


Tables L-2 to L-4 illustrate the Board’s projections of real and 
current operating costs and the underlying factors which affect 
these costs — oil and water production, water oil ratios, and the 
number of operating wells — for three cases. Table L-2 illustrates 
Case |, which gives operating costs for oil produced from estab- 
lished reserves plus reserves additions. Tables L-3 and L-4 
which illustrate Case Il and Case Ill respectively, provide operat- 
ing costs for oil produced from established reserves as of 31 
December 1980. Case II differs from Case Ill because of a lower 
forecast of water production and fewer operating wells. 


The Board’s estimates of current dollar operating costs from 
established reserves, Cases II and Ill, indicate that operating 
costs in 1985 may be 3.3 to 4 times higher than those in 1980. 
These estimates are consistent with the Alberta Energy 
Resources Conservation Board’s expectation that unit operating 
costs will triple or even quadruple within the next five years. 


The Board’s estimates of current dollar operating costs from 
established reserves and reserves additions indicate that operat- 
ing costs in 1985 may be 2.8 higher than those in 1980. 
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1980 
1981 


1982 


1983 
1984 
1985 


Annual Oil 
Production 


63.3 
60.1 
53.8 
46.7 
40.5 
35.4 


Table L-3 


Case Il 


OPERATING COSTS FOR ALBERTA CRUDE OIL 
PRODUCED FROM ESTABLISHED RESERVES AT 31 December 1980 


Cum. Oil 
Prod. to 
Year-end 


1 193.2 
1 253.3 
1 307.1 
1 353.8 
1 394.3 
1 429.7 


Annual 
Water 


Production 


10&m$ 


94.1 
115.4 
128.0 
135.9 
138.9 
140.9 


() Note: Expected inflation in each of the forecast years is as follows: 


1980 
1981 
1982 
1983 
1984 
1985 


1981—11.5% 
1982—10.5% 
1983—10.0% 
1984— 10.0% 
1985— 10.0% 


Annual Oil 
Production 


62.3 
60. 1 
53.8 
46.7 
40.5 
35.4 


1981—11.5% 
1982— 10.5% 
1983— 10.0% 
1984—10.0% 
1985— 10.0% 


Annual 
Fluid 
Production 


157.3 
alfAsh) 
181.8 
182.6 
179.4 
176.3 


Table L-4 


Case Ill 


WOR 


1.49 
2 
2.38 
2.91 
3.43 
3.98 


No. of 


Operating 


Wells 


13 312 
14 852 
15 385 
15 453 
15 182 
14 920 


OPERATING COSTS FOR ALBERTA CRUDE OIL 


Cum. Oil 
Prod. to 


Year-end 


1 193.2 
1 253.3 
1 307.1 
1 353.8 
1 394.3 
1 429.7 


10&ms 


Annual 
Water 
Production 


94.1 
120.8 
144.2 
SSE I 
175.4 
184.1 


q (4) Note: Expected inflation in each of the forecast years is as follows: 


Annual 
Fluid 
Production 


157.3 
180.9 
198.0 
206.4 
215:9 
PENSE 


WOR 


1.49 
2.01 
2.68 
3.42 
4.33 
5.20 


No. of 


Operating 


Wells 


13 312 
15 309 
16 756 
17 467 
18 271 
18 576 


PRODUCED FROM ESTABLISHED RESERVES AT 31 December 1980 
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Operating 
Cost 
$/m3 Oil 
Real Current") 
13.95 13.95 
16.36 18.24 
18.94 23.34 
21.91 29.69 
24.82 37.00 
27.91 45.77 
Operating 
Cost 
$/m° Oil 
Real Current 
13.95 13.95 
16.87 18.81 
20.62 25.41 
24.22 SyeWeyy/ 
29.87 44.54 
34.75 56.99 
STS 
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PRODUCING WATER-OIL RATIO (m3 /m°) 
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Figure L-1 


SOURCE: AERCB FOR HISTORICAL DATA 


g—— 
HISTORY 


0.5 roan 
CUMULATIVE OIL PRODUCTION (102m?) 


Trend in Water-Oil Ratio’s for Conventional Alberta Production 


ee 
PROJECTION 


alae) 


PENTANES PLUS PRODUCTION FROM GAS PLANTS 


NEB Forecast 
(m3/d) 


1981 1982 1983 1984 1985 1986 1987 1988 1989 


From Established Reserves 


British Columbia 
Total 400 450 450 440 435 430 425 383 348 
Alberta 
Bow River Pipe Lines 

Cessford (HBOG) 13 HZ 10 9 8 *f 6 5 5 
Empress (Petro-Canada) B5on  COSh 2060 GOS eoOS) sG050 ms sOe” AGO | 369 
Wayne Rosedale Ong Dif Dy, 26 26 26 25 25 24 
Others 60 58 56 54 5 46 42 39 35 

Total 455 460 456 452 448 442 436 432 427 

Co-ed Pipe Line 

Cochrane POCsue oom. *260n 0 261) 9204 mee o wr eeOO 202. (162 
Edmonton Ethane 70 76 82 82 83.5 15 154 150s 102 
Empress (Dome) Pipe me iOuwee LO. F204, croc hOmeeclOmmel oO: 12/6 
Ferrier (Texas Pacific) 30 Pay 24 21 19 Ve £5 13 12 
Garrington elf 20 14 12 8 6 3 1 1 
Leduc — Woodbend 53 Sie OO 49 49 49 49 49 50 
Minnehik-Buck Lake ODUM COME cicnktoy "103 89 78 68 59 
Niton (Esso) 14 1S 16 16 16 16 16 16 16 
Pembina (Texaco) 9 2 9 8 8 7 7 vé 6 
Quirk Creek 99 94 91 88 86 81 77 73 70 
Ricinus Ie i ASeeate on |} OG 91 Wal 82 76 69 
Ricinus West (Aquitaine) DOG mec Ommee 4s COT) 259." 2A 23K 210, | 208 
Strachan (Gulf) SOO Ome OO A430)... 359. (SOBN e265" ize 96 
Others 2) 21 20 20 20 20 20 20 19 

Total 1867 1936 1887 1755 1631 1566 1470 1396 1246 


Cremona Pipeline 


Burnt Timber 47 52 51 50 49 48 48 47 46 
Carstairs (Home) BBO eso oOo 2/2.) 240, 212 1870, 166" 147 
Crossfield (Petrogas) 250, belee a iosmemive veloc 134° 19>" 106 94 
Crossfield East 96 74 59 49 40 35 30 27 23 
Harmattan 693) 686 = eGG0 Gr) | 635". 3587" 546" e510) 459 
Lone Pine Creek (Can. Sup.) 30 21. 25 23 21 19 V7. 16 15 
Lone Pine Creek (HBOG) oA oOApeer Ce tor Vice let 1 tes tah 6 14S 


1990 


317 
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1995 


198 


2000 


124 
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1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1995 2000 
Olds 62 58 53 49 46 43 40 Sill 34 32 23 18 
Others 5 5 5 4 4 4 4 3 3 3 2 1 
Total 4676. 1597. 1507. 1417 1311° 1203 1109) 91026") (934.5 B31 4d 2 e246 
Federated Pipe Lines 
Total 7 8 8 8 8 8 7 7 7 6 5 5 
Gibson Petroleum 
Acheson 28 2 as 20 at 14 12 10 9 8 4 4 
Connorsville 13 i ily ai 9 © 6 8) 4 3 0 0 
Ferrybank (PanCanadian) 19 iE) 19 A rg 19 18 16 14 12 il 4 
Leaman (Dome) ilwe le 16 te 9 i 6 S 5 4 0 0 
Okotoks 12 12 WW 12 12 12 12 2 12 12 i 4 
Paddle River i®) AS] 79 79 fee 788) 73 65 58 5 28 Ue 
Wilson Creek 19 18 pws 16 16 15 14 14 13 12 10 9 
Worsley 28 19 14 11 9 if 6 5 5 4 0 0 
Others Liss Te 10 i] 8 i 6 5 4 4 Z 0 
Total 998 214. 204 D189.) A 7Bae IO Posey pao (uae aa ee 58 36 
Gulf Alberta Pipe Line 
Ghost Pine (Gulf) 85 85 85 85 (A 69 62 56 Bil 45 2a 16 
Hussar (CDC) 33 30 35 35 35 35 30 Sie oo 35 32 oe 
Nevis (Chevron) a2 38 28 20 is) AG 0 0 0 0 0 0 
Nevis (Gulf) 177) 5 1S44 1150 See ee 90 80 71 64 57. a2 17 
Others 60 56 54 50 48 46 45 42 40 38 Zt, 23 
Total 407, °S7Bi 6 3620 Ocoee hie weon 202). 204) he 190) ae liom mete 78 
Imperial Pipe Line — Ellerslie 
Golden Spike 67 58 54 5 49 47 45 60 52 40 at 
Others 18 Wi 14 12 10 8 is 6 5 5 3 1 
Total 85 75, 68 63 59 55 52 66 57 45 14 4 
Imperial Pipe Line — Leduc 
Judy Creek 692... 614... 547, 488-487 B91 35 ls 6 eo4 269 ee Oo eam 
Total 692 614 547 488 437 391 Soil 316 284 = §269'" 1997 107 
Imperial Pipe Line — Redwater 
Redwater 65 50 38 29 Ze 20 19 We 16 15 10 9 
Total 65 50 38 29 22 20 19 17 16 1S 10 9 
Murphy Oil 
Total 14 13 13 12 11 11 10 10 10 9 8 z 
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Carson Creek 
Dunvegan 

Gold Creek 
Greencourt 

Josephine 

Kaybob 

Kaybob South (Chevron) 
Kaybob South (HBOG) 
Simonette (Shell) 
Sturgeon Lake South 
Whitecourt 

Windfall 

Others 


Total 


Brazeau (CDC) 
Brazeau (HBOG) 
Peco 

Willesden Green 
Others 


Total 


Cranberry 

Mitsue (Chevron) 
Nipisi 

Swan Hills (Shell) 
Rainbow 


Total 


Caroline (Altana) 
Caroline (HBOG) 
Ferrier (Amerada) 
Gilby (Chevron) 

Gilby (Texaco) 

Gilby (Others) 
Innisfail 

Pincher Creek 

Sylvan Lake (Chevron) 
Sylvan Lake (Gen. Am.) 
Sylvan Lake (HBOG) 
Sylvan Lake (Others) 
Waterton 

Wimborne 

Others 


Total 


1981 


193 
102 


1982 


Whe) 


1983 1984 1985 1986 


Peace River Oil Pipe Line 


158 143 
Th 67 59 32 
She) 96 92 86 
15 14 14 14 
IBS) 15 14 2 
48 43 37 32 

1617 1a she) 
1011 690 
31 29 27 26 
54 50 46 42 
7a) 29 29 28 

375 348 

69 72 70 69 
3598 


3206 2868 


Pembina Pipe Line 


Ste) 30 26 24 
coo) eee sy 
45 42 37 33 
23 22 20 19 
16 16 14 13 


S54. 7) COTM peo OEP eyes 
Rainbow Pipe Line 
oe ia 45). 6) 35 nes 


203187 51/73. A989 
532 495 456 420 
Rangeland Pipe Line 


1518 


1987 


1289 


1988 


1989 


1990 
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1995 2000 
34 12 
12 4 
30 19 
8 4 
5 3 
A S 
456 240 
TO 9 
10 4 
20 14 
10 5 
S15) 11 
45 38 
691 368 
9 6 
68 40 
13 8 
8 4 
3 2 
101 60 
41 21 
S32 19 
Z2 AS 
5 4 
1787 6 V55 
278 212 
18 10 
21 13 
Si Lee 
o 3 
19 10 
18 10 
4 0 
0 0 
13] 6 
9 6 
5 2 
8 o 
SANS ate) 
12 7 
6 


ot 
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1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1995 2000 


Rimbey Pipeline 


Total 719 586 479 393 326 ele 229 sy. Y Aa i) 64 55 20 
Texaco Exploration 
Bonnie Glen 598.902’ 860 710) ° 95/6 9.5239 7482) "9459 94307 434 emo tO 
Total 598 902 860 710 576 523 482 459 430 434 165 343 
Valley Pipe Line 


Homeglen — Rimbey 719. (58605479 9893's (826) S2i2ut eco ee aye ee 64 oo 20 
Jumping Pound 430 480. 427. "425; VA23" (4120 (403 913062) (38 2en oo Geel nc ; 
| 
| 


Turner Valley 49 45 42 39 36 33 30 28 26 24 16 11 
Wildcat Hills 85 85 85 85 85 85 80 76 Vie 65 39 24 
Total 564 560 554 549 544 530 513 500 480 446 271 156 
Truck and Tank Car | 
Boundary Lake South (Esso) 10 9 8 8 7 6 6 5 5 4 3 2 . 
Edson 198 18S" 2 PTO ATSB re ta See SOR er iiivee ae 96 87 53 28 
Pembina (Amoco) TOS 99 95 91 87 83 80 Til 74 Tal 61 51 
Rosevear 56 56 56 56 56 56 56 56 56 56 56 os 
Sundance Sz Be 32 32 30 26 22 19 16 14 if 3 , 
Twining 21 22 22. 21 20 20 19 18 18 lave 10 6 
Vulcan SYS) oc 28 25 23 20 18 16 14 12 Ii 4 
Others PET PE\(O) sey 179 166 VS Ae 1 121 qq) 2 76 52 
Total 682 643 605 570 534 494 460 428 400 373 273 179 
Alberta Total 15 762 15090 14006 12 856 11 721 11028 9895 8948 8029 7244 4159 2563 
Saskatchewan Total 102 96 90 Th 65 55 47 40 36 32 18 11 
Canada Sub-Total 16 264 15636 14546 13 373 12 221 11513 10367 9371 8413 7593 4375 2698 


From Unconnected 
Established Reserves 
and Reserves Additions 1009 2048 3363 4746 4826 4906 4705 4634 4035 3648 5476 62/76 


Canada Total* 17 273 17 684 17909 18119 17 047 16419 15072 14005 12 448 11241 9851 8974 


*The above supply includes supply which will be required for EOR projects. 
e 
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Field 


Bluesky 
Crossfield 

Hairy Hill 

Hairy Hill 

Huxley 

Marten Hills 
Pembina 

Quirk Creek 
Simonette 
Strachan 

Swan Hills South 
Westerose South 


POOLS SUBJECT TO MAJOR NEGATIVE REVISIONS IN 1980 


NEB ESTIMATES OF 


INITIAL ESTABLISHED MARKETABLE GAS RESERVES 


(31 December 1980) 
(10&m3) 


Pool 


Pool No. 1 

Rundle B 

St. Edouard A 

St. Edouard B 

Viking A, Upper Mann. A and Lower Mann. A 
Wabiskaw A and Wabamum A 
Cardium (solution gas) 

Rundle A 

D-3 (solution gas) 

D-3A 

BHL A and B (solution gas) 
D-3A 
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20 855 
22 700 
1321 
210 

1 140 
16 530 
17 000 
7 875 
1714 
27 627 
4720 
35 130 
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Field 


Aden 
_Atlee-Buffalo 
Basing 
Bellis 
—Belloy 
Belloy 
-Belloy 
Benjamin 


: Benjamin 
-Bindloss 
Birch 
Blueridge 
Burnt Timber 
Calling Lake 
Carson Creek 
Carson Creek 
Cessford 
Cessford 
Cessford 
Cessford 
~Chinchaga 
Coleman 
~Coleman 
Coleman 
_~Connorsville 
-Craigend 
Cranberry 
Crimson 
Booed 
Crossfield 
Crossfield 
Crossfield 
-Donalda 
Eaglesham 
Edson 
‘Enchant 
Esther 


Fairydell-Bon Accord 


POOLS LISTED IN ORDER NO. EHR- 1-80 
NEB ESTIMATES OF 


INITIAL ESTABLISHED MARKETABLE GAS RESERVES 


(31 December 1980) 
(108m3) 


Alberta 
Pool 


Rundle A 
Viking B 
Turner Valley 
Nisku A 
Notikewin A 
Debolt A 
Debolt C 
Rundie A 


Rundle B 

Viking B 
Camrose B 
Jurassic B 
Wabamun A 
D-2B 

Beaverhiil Lake A 
Beavernhill Lake B 
Viking D & H 
Basal Colorado E 
Mannville C 
Mannville H 

Slave Point A 
Rundle A 

Palliser A 

Palliser B 

Viking A 
Grosmont A 
Slave Point A 
D-3A 

Rundle A 

Basal Quartz A 
East Wabamun A 
East Elkton A 
Viking A, C & D 
Debolt A 

Gething A 

Basal Colorado A 
Banff A 

Basal Mannville A 
Cardium D 
Cardium E 

Lower Mannville A & B 
Upper Mannville B & D-2B 
Triassic A 
Gething A 

D-3A 

Viking A 
Cadomin 

Basal Mannville H, L, Jurassic-Rundle & Upper Mannville A 
Basal Mannville D 
Basal Mannville A & Jurassic D 
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435 
64 

1 086 
1 343 
701 
(Me 
749 


4274 


72 
522 

1 468 
2 761 
1 487 
4790 
2 200 
1017 
2 340 
1 580 
1 290 
552 
4 193 
590 
1010 
144 
3610 
7 338 
1 280 
25 200 
1 080 
12 864 
1 230 
409 
580 
5 070 
689 
750 
112 

3 578 
9 000 
598 
1410 
D hee 
515 
Sl7 
2 920 
1 030 
11 600 
1 440 
5 400 
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Field 
Gladys 
Gold Creek 
Gold Creek 
Gold Creek 
Granor 
Greencourt 
Greencourt 
Hanlan 
Heart River 
Holmberg 
Hunter Valley 
Hussar 
Hussar 
Hussar 
Hussar 
Jarrow 


Jumping Pound West 


Kaybob 
Kaybob 
Kaybob 
Kaybob 
Kaybob 
Kaybob 
Kaybob 

Kirby 

Kirby 

Liege 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
Limestone 
Lone Pine Creek 
Lone Pine Creek 
Lookout Butte 
Lovett River 
Medicine Lodge 
Medicine River 
Minehead 
Mountain 
Nevis 

Okotoks 

Olds 

Olds 

Oyen 

Paddle River 
Pembina 
Pembina 

Pine Creek 
Pine Creek 
Pine Creek 
Pine North West 
Pouce Coupe 
Provost 
Retlaw 
Richdale 
Rowley 

Salter 

Salter 


384 


Pool 
Crossfield 20-27 
Cadomin B 
Bluesky-Gething A 
Wabamun A 
Grosmont A 
Jurassic A 
Pekisko A 
Swan Hills 47-17 
Notikewin 
Glauconitic A 
Rundle A 
Viking B 
Ostracod F 
Ostracod R 
Basal Mannville B2 
Glauconitic | 
Rundie A & B 
Notikewin A 
Notikewin B 
SouthCadomin A 
SouthCadomin B 
SouthCadomin C 
SouthCadomin D 
SouthBeaverhill Lake A 
Upper Mannville A 
Clearwater C 74-05 
Grosmont A 
Rundle A 
Rundle B 
Wabamun 32-0 
Wabamun 33-10 
Leduc 36-32-10 
Leduc 14-33-10 
Wabamun A 
D-3A 
Rundle A 
Rundle A 
Viking A 
Pekisko P 
Beaverhill Lake 49-19 
Triassic 36-47-22 
Devonian 
Crossfield 
Wabamun A (Associated) 
Wabamun C 
Viking A & Detrital C 
Jurassic-Detrital-Rundle 
Lobstick Glauconitic A (Associated) 
Lobstick Glauconitic C & D 
Wabamun 
Wabamun C 
D-3 
D-3A 
Peace River A 
Mannville Z 
Mannville B & D 
Viking A & C 
Pekisko A (Associated) 
Mount Head 26-08 
Turner Valley 26-08 


Field 


Savanna Creek 
Shaw 
Sinclair 
Standard 
Stanmore 
Sylvan Lake 
Virginia Hills 
Waterton 
Waterton 
Waterton 
Waterton 
Waterton 
Whitecourt 


Field 


Buick Creek 

Buick Creek 
Buick Creek 

Bullmoose 

Cabin 

Cabin 

Cabin 
Clarke Lake 
Grizzly North 


Grizzly North 
Grizzly South 
Helmet 
Kotcho Lake 
Kotcho Lake 
Kotcho Lake East 

_ Louise 

~ Oak 

- Petitot River 

_ Sierra 

_ Sierra 

Silver 

Sukunka 

, 


~ Sukunka 
Velma 
Yoyo 


"Field 


Pointed Mountain 


Pool 


Rundle A 

Rundle 

Doig A 

Viking A 

Viking A & B 
Elkton-Shunda B 
Belloy A 

Rundle C 

Rundle D & E 
Rundle A & H 
Rundle-Wabamun A 
Wabamun B 
Pekisko E 


British Columbia 


Pool 


Dunlevy A 
Dunlevy B 
Dunlevy C 
Baldonnel A 
Slave Point A 
Slave Point B 
Slave Point C 
Slave Point A 
Halfway A 


Halfway B 
Dunlevy A 
Slave Point A 
Slave Point A 
Slave Point C 
Slave Point C 
Slave Point 
Halfway A 
Slave Point 
Elk Point A 
Elk Point B 
Bluesky A 
Baldonnel A 


Baldonnel C 
Baldonnel B 
Gething 

Elk Point A 


Northwest Territories 


Pool 


Nahanni 
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3 940 
700 

9 987 
285 
1010 
810 

2 040 
3 660 
6 300 
1 090 
42 000 
482 

2 100 


6 578 
3 164 
979 
31 163 
5 666 


1745 
6412 
1521 

614 
2 506 

615 
1417 

576 
16 571 
8 584 
2 113 


3 487 
442 


1192 
34 800 


e208 
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Region | 
Region II 
Region Ill 
Region IV 
Region V 
Total Canada 


Region | 
Region |I 
Region Ill 
Region IV 
Region V 
Total Canada 


PROPANE PRODUCTION FROM REFINERIES 
NEB Forecast 


1981 


391 
818 
1 305 
982 
325 
3 821 


BUTANES PRODUCTION FROM REFINERIES 
NEB Forecast 


1981 


38 
432 
1077 
588 
218 

2 353 


1982 


405 
816 
1361 
1 009 
336 
3 927 


1982 


43 
435 

1 126 
609 
229 

2 442 


(m3/d) 
1983 


406 
822 
1345 
1010 
350 
3 933 


(m3/d) 
1983 


43 
441 
1120 
614 
242 

2 460 


1984 


403 
800 
1345 
1042 
353 
3 943 


1984 


43 
430 

1 120 
645 
253 

2 491 


1985 


383 
#92 
1 267 
ete 
360 
3 923 


1985 


41 
425 

1 063 
699 
262 

2 490 


1990 


322 
871 
teenth 
1214 
391 
4 009 


1990 


34 
576 

1 033 
157 
290 

2 690 
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1995 


geo 
885 
1 202 
1 329 
413 
4 158 


1995 


35 
583 
1041 
841 
312 
2 812 


2000 


324 
880 
1 258 
1445 
495 
4 402 


2000 


34 
586 

1 107 
900 
377 

3 004 
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ESTIMATE OF ELECTRICITY GENERATED 
7 BY MAJOR FUEL TYPE (GW.h) 
Province: Newfoundland & Labrador 


| | Fuel Type 1980 1985 1990 1995 2000 

Hydro 44 860 40 724 45 454 45 454 56 754 
Coal eel ies ee 418 aa 
Oil & Gas 1 398 2 296 173 797 173 
. Nuclear + — = — — 
| e TOtat 46 258 43 020 45 627 46 669 56'927 
} Domestic Electricity Demand 8 429 10 790 12 984 Sa (cha 19 318 
Net Export from Province 37 829 32 230 32 643 30 954 37 609 


| Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 


| Province: Nova Scotia 
Fuel Type 1980 1985 1990 1995 2000 
Hydro 903 1 082 1 082 1 082 1 082 
Coal 1 508 4762 8259 9 644 11 365 
Oil & Gas 4.452 2 689 692 712 858 

: Nuclear a —— — — 

i Total 6 863 8 588 10 098 L518 13 395 

q Domestic Electricity Demand 6 809 8 838 10 098 ey We 13 394 

| - Net Export from Province (Import to) 54 (250) — 1 1 

d 


- Sources: 1) Electricity in Canada— Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985— 2000 


Province: Prince Edward Isiand 


Fuel Type 1980 1985 1990 1995 2000 
% Hydro _ — — se — 
Coal . _ a us 290 613 
' Oil & Gas 127 150 150 175 140 
Nuclear — — — — — 
Total 127 150 150 465 753 
Domestic Electricity Demand 515 687 794 983 1225 
_ Net (Import to) Province (388) (537) (644) (518) (472) 


3 ce "Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
y _ 2) NEB In-House Estimates for fane=ohn8 
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Page 2 of 4 
ESTIMATE OF ELECTRICITY GENERATED 
BY MAJOR FUEL TYPE (GW.h) 
Province: New Brunswick 
Fuel Type 1980 1985 1990 1995 2000 
Hydro 2 666 2 692 2 692 2692 2 822 
Coal 457 1 482 1 1256 1839 1 305 
Oil & Gas 6 160 1533 rf eVao7 2753 1594 
Nuclear — 4415 4 408 4415 8 830 
Other 10 10 10 10 
Total 9 283 10 132 9 763 11 709 14 561 
Domestic Electricity Demand 8 808 10 408 12 142 14214 16 981* 
Net Export from Province (Import to) 475 (276) (2 379) (2 505) (2 550) 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 
*Does not include 130 GW.h for operation of pumped storage. 


Province: Québec 


Fuel Type 1980 1985 1990 1995 2000 
Hydro 97 560 121 067 144 587 160 297 174 579 
Coal ee ase Se = a 
Oil & Gas 247 480 483 483 483 
Nuclear — 2 964 2 964 2 964 2 964 
Total 97 807 124 511 157 328 176 668* 205 008* 
Domestic Electricity Demand pied key 138 051 157 328 176668* 205 008* 
Net Export from Province (Import to) (20 344) (13 540) (9 294) (13 734) (26 982) 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 
*Does not include 800 GW.h and 1600 GW.h for operation of pumped storage. 


Province: Ontario 


Fuel Type 1980 1985 1990 1995 2000 

Hydro 40 191 38 889 38 889 38 889 39 939 
Coal 28 912 33 201 37 261 48 212 SETTLE 
Oil & Gas 5 142 4 305 4 550 5 180 5 883 
Nuclear 35 880 61 839 72 435 78 609 103 305 
Total 1410-125 138 234 153 135 170 890 200 904 
Domestic Electricity Demand 106 317 122 696 136 294 158 390 188 904 
Net Export from Province (Import to) 3 808 15 538 16 841 12 500 12 000 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 
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ESTIMATE OF ELECTRICITY GENERATED 


BY MAJOR FUEL TYPE (GW.h) 


Fuel Type 1980 

Hydro 19 096 
Coal 99 
Oil & Gas 268 
Nuclear = 
Total 19 462 
Domestic Electricity Demand 13 949 
Net Export from Province (Import to) 5513 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 


Fuel Type 1980 

Hydro 2 549 
Coal ; 5 816 
Oil & Gas 823 
Nuclear — 
Other — 
Total 9 188 
Domestic Electricity Demand 9812 
Net Export from Province (Import to) . (624) 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 


Fuel Type 1980 
Hydro 1 699 
Coal 16 855 
Oil & Gas 4 838 
Nuclear — 
Total 23 392 
Domestic Electricity Demand 23 114 
Net Export from Province (Import to) 278 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 


Province: Manitoba 


1990 1995 2000 
20 607 20 627 25 156 
81 81 87 
20 708 20 708 25 243 
17 675 19 341 22 555 
3 033 1 367 2 688 


Province: Saskatchewan 


1990 1995 2000 
3 829 3 829 5 411 
8 102 10 355 11 455 

488 542 626 
40 40 40 

12 459 14 766 17 532 
12 559 14 166 17 482 
(100) 600 100 


Province: Alberta 


1990 1995 2000 
1 637 1 637 5 947 
33 156 45 625 55 615 
5 086 4027 3 880 
39 879 51 289 65 442 
39 781 49 664 63 234 
98 1625 2 208 
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ESTIMATE OF ELECTRICITY GENERATED . 
BY MAJOR FUEL TYPE (GW.h) 
Territory: Yukon 

Fuel Type 1980 1985 1990 . 1995 2000 
Hydro 322 388 5g80 688 838 
Coal — — = — — 
Oil & Gas 63 85 72. 94 165 
Nuclear —- — — — — 
Total 384 473 610 782 1003 
Domestic Electricity Demand 384 473 610 782 1003 
Net Export from Province (import to) nil nil nil nil nil 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for 1985—2000 


Province: British Columbia 


Fuel Type 1980 1985 1990 1995 2000 
Hydro 40 860 58 514 58 514 58 514 59 324 
Coal — 1 200 2 600 6 939 20 033 

Oil & Gas 2 474 2016 2612 4297 5444 
Nuclear se = — — —— 
Other 206 938 1197 1 528 1 950 . 
Total 43 334 62 668 64 923 Th2ts 86 751 
Domestic Electricity Demand 42 702 51 504 59 850 70 402 85 700 
Net Export from Province (Import to) 632 11 164 5 073 876 1051 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) 
2) NEB In-House Estimates for Pesce aon 


Terrritory: Northwest Territories — 


Fuel Type 1980 1985 1990 J A939. 2000 

Hydro 292 267 327 327 623 
Coal — — an Sos = 
Oil & Gas 163 234 321 511 458 
Nuclear ) = = ss ces Be 
Total 455 501 648 838 1081 
Domestic Electricity Demand 455 501 648 838 1081 
Net Export from Province (Import to) nii nil nil nil nil 


Sources: 1) Electricity in Canada—Update 1980 (EM & R Publication) , [ 
2) NEB In-House Estimates for 1985—2000 
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NATURAL GAS SUPPLY/DEMAND BALANCE 
UNDER THE 
CURRENT DELIVERABILITY TEST 


Tables SD-1 to SD-13, following, illustrate the detailed 
supply/demand balancing procedure used in the verification of 
the Board’s Current Deliverability Test for the Base Case Supply 
and Middle Case Demand Scenario. 


The total Canada natural gas balance is shown in Table SD- 13. 
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NATURAL GAS SUPPLY/DEMAND BALANCE 
UNDER THE 
FUTURE DELIVERABILITY TEST 


Tables SD-1 to SD-13, following, illustrate the detailed 
supply/demand balancing procedure used in the verification of 
the Board’s Future Deliverability Test for the Base Case Supply 
and Middle Case Demand Scenario. 


The total Canada natural gas balance is shown in Table SD-13. 
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